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L6: Entry 2 of 26 File: USPT Apr 16, 2 002 

DOCUMENT- IDENTIFIER: US 63 722 82 Bl 

TITLE: Method for producing a protein hydrolysate 

Brief Summary Paragraph Right (1) : 

The present invention relates to a method for preparing a protein hydrolysate, more 
specifically to an enzymatically prepared protein hydrolysate . 

Brief Summary Paragraph Right (2) : 

In the food industr y protein hydrolysates may be used as food products or as additives 
to food products. 

Brief Summary Paragraph Right (3) : 

Conventionally, protein hydrolysates are produced chemically by hydrolysing protein or 
proteinaceous material, such as for example defatted soy flour or wheat gluten, with 
hydrochloric acid under refluxing conditions. The resulting hydrolysates are cheap and 
tasty. However, chemical hydrolysis also results in the formation of chlorohydrins , 
such as monochlorodihydroxypropanols (MCDPs) and dichloropropanols (DCPs) , the 
presence of which is undesirable in food products. 

Brief Summary Paragraph Right (6) : 

To achieve maximum amino acid generation, commercial exopeptidase-rich preparations 
such as Flavour zyme.RTM. (NOVO Nordisk, Denmark) and various Sumizyme . RTM . 
preparations (Shin Nihon, Japan) , contain a mixture of various endoproteases to create 
as many starting-points as possible for the different exopeptidases . Furthermore, 
these preparations contain different types of amino -terminal and carboxy-terminai 
exopeptidases to overcome the relatively high specificity towards particular amino 
acids sequences that most exopeptidases possess. As a result of their complex nature,^ 
these currently available endoprotease/exopeptidase mixtures are expensive and 
determine to a large extent the cost of the resulting hydrolysate. As various 
endoproteases are readily available as relatively pure and cost effective products, it 
is the complex mixture of exoproteases , which is considered essential, that is the 
cost determining factor. For example, WO94/25580 describes the use of at least five 
proteolytic components to provide a protein hydrolysate which is useful as a 
flavouring agent. 

Brief Summary Paragraph Right (7) : 

The present invention relates to a method for preparing a protein hydrolysate . The 
method comprises contacting proteinaceous starting material, under aqueous conditions, 
with a proteolytic enzyme mixture which comprises only one exopeptidase . 
Cost-effective production of such single exopeptidase preparations may be feasible 
using well -documented cloning techniques. 

Brief Summary Paragraph Right (10) : 

The present invention provides a method for preparing a protein hydrolysate which 
comprises contacting proteinaceous starting material, under aqueous conditions, with a 
proteolytic enzyme mixture which comprises only one exopeptidase. A proteolytic enzyme 
mixture according to the invention, i.e. comprising a single selected exopeptidase in 
combination with one or more endoproteases, may hydrolyse vegetable or animal protein 
at least as effectively as an enzyme mixture which contains several exoproteases. 
Since cost-effective production of such single exopeptidase preparations is feasible 
using well -documented cloning techniques, the method according to the invention 
enables the economic production of protein hydrolysates . 
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Brief Summary Paragraph Right (14) : 

Examples of protein or proteinaceous material which may be hydrolysed by the method of 
the invention are known to the person skilled in the art and include vegetable 
proteins such as soy protein, wheat gluten, rape seed protein, pea protein, alfalfa 
protein, sunflower protein, zein, and animal derived protein such as casein, egg 
white, whey protein and meat protein. As some vegetable proteins such as wh4at gluten 
have low solubilities under the pH conditions used, chemically treated versions of 
such protein sources provide another interesting group of substrates. In a preferred 
embodiment of the invention, the proteinaceous material used is defatted soy flour or 
wheat gluten. ' 

Detailed Description Paragraph Right (2) : 

Finely milled and non-heat treated defatted soy flour (type Cargill 200/80) was 
obtained from Cargill (Amsterdam, Netherlands) . 

Detailed Description Paragraph Right (16) : 

Under pH and temperature conditions feasible for large scale production, a suspension 
of soy flour in water was incubated with different mixtures of endoprotease and 
exopeptidases . To allow testing of small quantities of highly purified enzymes under 
constant pH conditions and complete mixing, the dry matter content of the suspension 
was limited to 10% (w/w) soy flour in buffer. Enzymes added were standardised on 
enzyme protein per quantity of soy flour . After incubation, the degree of hydrolysis 
was determined by comparing the total quantity of solubilized amino acids with the 
total quantity of amino acids present. 

Detailed Description Paragraph Right (22) : 

Vegetable protein sources, and soy flour in particular, are cheap starting materials 
for protein hydrolysates . However, soy flour contains a number of components which 
could have a negative impact on the taste, colour and nutritional aspects of the final 
hydrolysate. For example, defatted soy flour contains, in addition to 50% of protein 
approximately 13% of polymeric sugars, 13% of oligomeric sugars and 5% of starch 
Enzymatic hydrolysis of each of these compounds can lead to appreciable concentrations 
of highly reactive aldose sugars like glucose, galactose and xylose. In the presence 
of high concentrations of free amino acids, and catalysed by various processing steps 
such sugars may lead to undesirable Maillard products. ^ f , 

Detailed Description Paragraph Right (29) : 

In Examples 1-2 it has been demonstrated that in hydrolysing soy flour the type of 
endoprotease selected plays a role in hydrolysis. Quite surprising was that under the 
selected industrial incubation conditions, i.e. pH 5-5.5, 55. degree. C. , mixtures 
containing only a single exoprotease could be shown to be superior to multi-enzyme 
preparations like Flavourzyme . RTM. or Sumizyme.RTM. FP in terms of amino acid release 



Detailed Description Paragraph Right (30) : 

In this Example we will demonstrate that this superiority of single exoprotease 
incubations is not limited to combinations of carboxypeptidase Y with soy flour The 
data provided m Table 5 show that also combinations of vital wheat gl uten with 
carboxypeptidase Y, whey protein with CPD-III and casein with CPDS.sub 1 yield 
superior hydrolysis kinetics. In all of these examples the single exoprotease was 
combined with Maxatase.RTM. to generate the peptides which serve as a substrate for 
the pure exoproteases . 

Detailed Description Paragraph Right (31) : 

Apart from soy flour, wheat gluten represents an economically attractive source of 
stre?ch^fon r^ff gluten is known to be exceptionally rich in glutamine containing 

^nzymatic hydrolysis of gluten can be expected to yield relatively 
Bot^th^^^^^^^° f^^^gl^'tamine, which is a desirable precursor of glutamic acid 
h^H^^^ • ^ ? and chemical conversion of glutamines released by enzymatic 
literature glutamic acid and hence MSG, has been adequately described in the 

Detailed Description Paragraph Right (36) : 

IZil^^^ performance of a heat stable aminopeptidase in terms of releasing 

amino-acids, chromatographically pure AP II enzyme was incubated with purified 
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Maxatase.RTM. and defatted soy flour at 70. degree. C. and pH 7.4. The results of the 
experiments obtained with AP II shown in Table 7 clearly demonstrate that under the 
high temperature conditions applied the performance of the single exoprotease is 
superior to the complex mixture of exoproteases present in a commercial preparation. 

Detailed Description Paragraph Left (2) : 
Hydrolysis of Soy Flour using Various Enzyme Mixes 

Detailed Description Paragraph Left (3) : 

Conditions: 10% soy flour in 0.25 M sodiumcitrate , pH 5.2 at 55. degree. C; per 
mixture 2% enzyme protein on soy flour was added. 

Detailed Description Paragraph Left (12) : 
Hydrolysis of Soy Flour using Heat-stable Enzyme 

Detailed Description Paragraph Left (13) : 

Conditions: 10% w/ w soy flour in 0.25 M sodium phosphate, pH 7.4 at 70. degree. C; per 
mixture incorporating exoproteolytic activity 2% enzyme protein (i.e. 4 mg) on soy 
flour was added. — ^ 

CLAIMS : 

1. A method for preparing a protein hydrolysate from a proteinaceous material which 
method comprises contacting said material under aqueous conditions with a proteolytic 
enzyme mixture which comprises at least one endopeptidase and to which has been added 
a single pure exopeptidase . 

18. A method according to claim 17 wherein the vegetable protein is defatted soy flour 
or optionally deamidated wheat gluten. 

22. A protein hydrolysate obtainable by the methods of 21. 

23. A food product containing a protein hydrolysate according to claim 22. 

24. A process for preparing a food product comprising (i) preparing a protein 
hydrolysate according to claim 22 and (ii) formulating a food product using the 
hydrolysate . 
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L6: Entry 4 of 2 6 



File: USPT 



Nov 6, 2001 



DOCUMENT- IDENTIFIER: US 6313273 Bl 

TITLE: Soy proteins and methods for their production 



Abstract Paragraph Left (1) : 

A high quality soy protein concentrate (SPC) was produced by a process of enzyme 
treatment combined with ultrafiltration. Soy flour, the starting material, was 
enzymatically treated with commercial pectinases and diafiltered with a porous 
stainless steel ultrafiltration system. The resulting product had reduced levels of 
physic acid and nucleic acids due to contaminant phytase and nuclease activity in the 
pectinase enzymes. The functionality of the SPC was improved due to increased 
solubility compared to conventional soy isolates produced by acid precipitation. High 
performance liquid chromatography gel filtration profiles indicated that the proteins 
in the SPC remained intact. The SPC also had reduced flavor when compared to the 
original soy flour according to gas chromatography flavor profiles and sensory 
evaluation. 

Brief Summary Paragraph Right (3) : 

Raw soybeans and soy flour are characterized by odors described as green, grassy, 
bitter and beany and are therefore undesirable to many consumers. Volatile compounds 
contributing to soy flavor have been identified in numerous publications over the past 
4 decades. A review of soy flavor (MacLeod, G. & Ames, J., (1988) Soy flavor and its 
improvement, CRC Critical Reviews in Food Science and Nutrition. 27 (4) : 219-400) 
stated that 334 separate volatile compounds had been identified from soybeans, flours , 
concentrates, isolates, and textured soy proteins. The compounds identified were from 
the chemical classes of aliphatic hydrocarbons, alicyclic hydrocarbons, terpenoids, 
aliphatic alcohols, aliphatic aldehydes, aliphatic ketones, alicyclic ester, aliphatic 
ethers, aliphatic amines, aliphatic nitrile, chlorine containing compounds, 
benzenoids, sulfur compounds, benzenoids, sulfur compounds, furanoids, thiophenoids , 
pyrroles, pyridine, pyrazines, and thiazoles. 

Brief Summary Paragraph Right (9) : 

Phytic acid is inositol hexaphosphoric acid, and is part of a large class of compounds 
that influence the functional and nutritional properties of foods. The phytic acid 
content of soybeans is reported to be between 1.0 and 1.47% of the dry weight. This is 
about 60% of the total phosphorus in the soybean. The amount of phytic acid in soy 
flour has been reported to be as high as 2.24% (w/w) . Phytate forms complexes with 
proteins and with mono- and divalent cations. Therefore, phytate in food components 
may cause the proteins and minerals to have limited bioavailability. Since phytate is 
associated with the proteins, protein products also have high levels of phytate. 

Brief Summary Paragraph Right (13) : 

Nucleic acids are another substance that would be desirable to remove from soy 
protein. Infant formula incorporating soy protein produced via current commercial 
processes has significantly higher levels of nucleic acids than human breast milk. 
Defatted soybeans reportedly contain 1.66% ribonucleic acid. Nucleotides contain a 
nitrogenous base (pyrimidine or purine) , a pentose and a phosphate. A nucleoside is a 
nitrogenous base and a pentose without a phosphate (Lehnigher, A. L., Nelson, D. L., 
Cox, M. M. (1993) Principles of Biochemistry. New York: Worth Publishers) 

Brief Summary Paragraph Right (18) : 

Soy proteins are typically in one of three forms when consumed by humans. These 
include flour (grits), concentrates, and isolates. All three types are made from 
defatted soybean flakes. Flours and grits contain at least 50% protein and are 
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prepared by milling the flakes. Soy protein concentrates contain at least 70% crotein 

Sater Llch^^' """"t'' ^f'?"'^^--^- by repeatedly washing the soy flakes SJ^h 

ein .Tln^^ tl °Ptionally contain low levels of food grade alcohols or buffers ?he 
tlil^t T ^^P^^^^<i washings is discarded and the solid residue is dried 
mS-r^^^- ^^:t^lf^o%or^^^^^^^- -^^^ °^ concentrates from S^^^arting 

Brief Summary Paragraph Right (19) : 

soy protein isolates contain a minimum of 90% protein on a dry weight basis Isolates 
are made by extracting the soy flour with a dilute alkali (pH <9) and cen^rifSS 
JSH.r^f^'^^ adjusted to PH 4.5 with a food grade acid such as sulfuric ^ 
hydrochloric, phosphoric or acetic acid. At a pH of 4.5, the solubili^J of the 
proteins are at a minimum so they will DrecinltatP n,ih tv,^ "^j-ity or cne 

Brief Summary Paragraph Right (20) : 

Due to the potential for improving the properties of soy protein research hac h^^n 
ZZ"J T °" ^^^-^^^l'-- °f preparing soy flours^ ^once^^^ates and isoLtes 

Some of this research has focused upon ultraf iltration Ultrafn^^a^ion L ^ 

»>jrrier. A solution is pumped through a semi -permeable membrane The 
~»rli^l,lT^r^^r'J^" '° mol,°:„lIf and 

Brief Summary Paragraph Right (25) ■ 

Omasaiye, O., Cheryan, M. , Matthew, E., (1978) Removal of oligosaccharides from 

n ".:f:oyjs=^-L--t-br^ 

nJ^f f^^^^'f continuous diaf iltration. The composition o? the 

diafiltered product was 58.26% protein 33 56% fah n -7-7* u 

and 3.98% other compounds. 33.56% fat, 0.77% oligosaccharides, 3.43% ash 

Brief Summary Paragraph Right (28) • 

Brief Summary Paragraph Right (32) • 

proj^L-l^cStl^tefa^S^S^TS:: ^dln/l S%^T"f 
commercial grade enzymes (pectinasesrunder cLIltllsf^uiJable for "'f^ 

Brief Su mmary Paragraph Right (36) : 
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In addition to having reduced levels of phytate, isoflavone and nucleic- ar^iHc 

ill m^mm^^^^^M^ 

typically in the range of about 15-25 aS mor=yefo"b" about 20 (see V^tS' S 
S R^l^tl^ships ot hydrophoblclty and Lt oh.rge to ?he loKbilltv 

Nitrogen'solubllltforfh "^""^ t=? „ethdoloS}"^"'">^ 

uuKnerjee, R. K. 1989, Solubility, emulsifying and foam proDerties fn-r -rin^ Kv-lt 
protein concentrates. Journal of Food SciencP^o- i^o T^?^ !u i f ^^^^ 
protein produced via the methodolo^ of Jh?s in^enJlon Jilf°Lvf ; 
capacity of no greater than about f meLrfsqiS^e per gram (m lun 2 ^"^"^ '^^''^ 

turbidimetric teJhAiJue^aoJJIf 1 oTlg^fflaT^o^rSh^J ^T%^;e:7frf of^^ °^ ^ 

2^^?^rcomL^^Lr^r:Jrkf ;^ d f fi^ nt^^L^tLt of ^ 

in ^SSnlLSLty-M ™ ^ P^te^ ^^^^^^^^^^ 
m.sup.2 /g and more'^r^^SbJy £::t'\%'m^sup°2'";r '^'^ '"^'^'"^ 

Drawing Description Paragraph Right (2) • 

"ltd.iLi lillnltlTi:ril.'^rti^ Chro™,tog™.-ael Filtration profile o, Soj^^lour, 

Drawing Description Paragraph Right (3) : 

FIG. 3 is a Gas Chromatogram (GC) of Soy Flour and Permeate. 

Drawing D escription Paragrap h Right (4) : 
FIG. 4 is a GC of Soy Flour and Diafiltered Retentate. 

Drawing D escription Paragraph Right (5) : 

FIG. 5 is a GC of Soy Flour. Filtered Retentate and Diafiltered Retentate. 
Drawing D escription Paragraph Right (6) • 

FIG. 6 is a GC of Soy Flour. Diafiltered Retentate and Permeate. 
Drawing Description Paragraph Right (7) • 

III clrllrlilTily L'oLtr^"''''"^ °' soy Flour. Membr... ...y Concentrate 

Drawing Description Paragraph Right (8) • 

"goaSe^d eirthrig^^^tSr-i^rgo^:;^;;;!"^;^ "!.^^""' 

Drawing D escription Paragraph Right (10) • 
Drawing Description Paragraph Right (11) • 
Det ailed Description Paragraph Right (2) : 

^^^^sJ?;^^ ^or isolating 

is an excellent source of hiqh aualitv nrnl^^tn ^Q-" the soybean. The soybean 

is protein. Briefly Us ...^',^^,^.'1^^^ T^ll.i^^ri^V.lt T^JlLTl^^'^ 
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■ -SanlLkfs'1#STR2#r ^^^^^^^ ^---9 the defatted 

Detailed Description Paragraph Right (3) : ■ 

Detailed Description Paragraph Rig ht (4) • 

Typically defatted sov bean flak(=? r^r- or^w ^i • -. i 

Detailed Description Paragraph Riahi- (lo) • 

-Lfl^HTTThi^^^ diluted with an aqueous 

may also be used. ?he S^ant?tv of^v f ^^^d' ^^^^ dilute alcohol 

will be present in the^eacJ^L Iff^T^^ ""^^ ''^''^ ''^'^^l^- typically the soy source 
12.5% and more pJeferab^y about Tol LJ^^^"" """"^"^ ^^'^^^^^ ^^""^ ^^°ut 5% to about 
vary, but will ^ypically^fp^Lent in aSnt"of''\'-.^^^ quantity of enzyme can 
preferably about 0.3% to aboSt 0 S% Wv L^T .t^ ^t^^^ ^^^^ -"o^e 

and the quantity of the sofmaterfal Jhe en^Jil^"'' the phytase activity of the enzyme 
temperature of about 84.5S^degrIe f" to abourisofn ^^^^'^'^ ^ 

about 98. 60. degree F to abon? in7^n^ 1220. degree. F. and more preferably 

allowed to continue for i period of" t.mfS':; T ''^^ ^-^y-^tic reaction will be 
longer. At the conclusion o? JSe enz^atic reLJjof S^S """^ optionally 

into the ultrafiltration apparatus. reaction, the solution is pumped directly 



Detailed Description Paragrap h Riohh (n) . 

The next step in the process is the ultraf i l ^T•a^-^ .-u 

solution. The ultrafiltration will be carried o,^^^ T^^^ treated soy flour 

the art. A detailed discussion of ultraJnirft^on ^^^^^S. techniques generally known-in 
found in the "UltrafiltratiorHandbon^" hi m ou^^ ^"'^ apparatuses can be 

Lancaster, Pa. (which irJ^r^briSo^orSer^^e^f e^J^;^;) '^^""^""^^ Publishing Co. 

Detailed Description Paragrap h R^ah^ (25)- 

Trl.rt f^TtilllTTe^^^^^^^ that produced in the prior 

material in the inventive process) contaLr^^J^ soyflour (the typical starting 
protein. Soy protein produced acco^dina to ^h °^ phytate per gram of soy 

about 5 mg ofWate anfmSe preferabl^ no l^''^f ^°"'^^1^ "° than 
Soz_flour typically contains abo" r?o I grarS HbonS?"' ^"^to 1.7 mg of phytate. 
soy flour . Soy protein produced via the ?n«h=l ribonucleic acids per kilogram of 

Detailed Description Paragrap h Righh (26) • 

of\rp?!:J1^^°|o2:jyjr^ ll':/,:ZitTTr -l-^^l^ty compared with those 
conditions (ie. a P^ff ess than 4 R^'^h^c ^ Igur via acidic 

at room temperature. ?he soy proteins of thL\'nr^^" solubility of 17 w/w % in water 
of at least 40 w/w % in watL arroom L^^i^^^^"^"'"' typically have a solubility 
about 55 w/w % under compaSie coJd^tions"^ ^ P« °f ^-0 -d more typically 

Detailed Description Paragrap h Right (27) • 
.Detailed Description Pa ragraph Right (28): 

capa:°?i?r^|^2i|£2^2Li^ emulsifying 
^ PH °f l^BS-tferriniS^ferl^^^ acidic conditions (ie 

and a stability index of Lo;t 27i ;^r;^;r^r'S °^ ^^^^"^ '"•«up.2 /gram 

this invention will have an e^^^ J^.^'^^^T^^^^:^^ to 
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Bm.sup.2 /gram and a stability index of about 40 m.sup.2 /gram. 
Detailed Description Paragraph Right (37) : 

1000 grams of defatted soy flour was diluted in 20 liters of distilled water to aive a 
of 0^1%'wf '° '° milliliters of the enzyme pectinase was ^dd^d at a rllTo 

hfv?na a /^""f'^^r °btained from Sigma Chemical Company of St. Louis, m 

having a declared activity of 11.8 units/ milligram protein. (One unit will liberate 
°^ galacturonic acid per min at pH 4 . 0 at 25. degree. C.) . ^he enzS 

be?JSr37":2 d::^:: t.^^^^: ^^^'^^'^^^ "^""^^ temperature was mSJSSLed 

mtn^l ^^-^2. degree. C. for three hours. The solution was then pumped through a 

Tsf cm ti^L r5rjS^'d''n/°'°"^ stainless-steel tubular micro?il?ration m^l^anes 
q^L^r;? T o P^"" membrane). The membranes were supplied by Graver 

Separations inc., Seneca, S.C. The retentate was returned to the steam iacketed 
kettle and the permeate was collected as shown in FIG. 1. The permease flux at the 
start of the microf iltration was 2.88 gallons/sq. ft. /day at 950 Segree F ?L Jnlet 

P''- °^ permeate collected Ls labeled as the' 

thf^nH P^J-^ff ^ which time the concentration of solids was 2x The flux at 

the end of microf iltration was 0.81 gallons/sq. ft . / day at 102. 2. degree F and ?he 
inlet pressure was 40 psi. This was designated as the end of microf iltration 
Diafiltration that follows microf iltration does not result in anJfurS^ 
concentration of solids. Ten liters of water equal to the volume of microf iltered 

?h™^%r ^'^K^'' ^^^^f "^^^^ '° ^^"1^ filtration was alWd ^o continue 

2^°^^? 5? membranes until ten liters of diafiltered permeate was collected ?he 
permeate flux immediately after the addition of ten liters of water Me at the 
start of diafiltration) was 2.00 gallons/sq. ft . /day at 86. degree F and'^he iSet 

£j;:ns/sq^%^^§:j-af iSreo^gle^'I^^S^jS fl ^^'^ "^ -^ 

was Shut ^ff afier"diafn°tra?ioH:d-the re^e^^L^i: ?oJ?:cted^?:r1u??ier''^ ^"'"^ 

f^rth^ranaJjsis^^' '^^^^^ '^'^'^ ^° ^ ''^^y P^^^ ^^ItTeTs'Tsll III''''- 

Detailed Description Paragraph Right (38) : 

1000 grams of defatted soy f lour was diluted in 20 litf»r-c? of H-io^-tn^^ 

whose temperature was maintained between 37-42 . degree . C. foJ thrll hours ^he 
membranes were supplied by Graver Separations, Inc Seneca I c ?h^^^^;<:n^ ^ 

microfiltered permeate collected was added back to the kettle Ind f^T^r^f^° 
allowed to continue through the membranes until ten iJters of dJafuJered n^.):[r^ 
(i e'^'afV^" permeate flux immediately after the addJtIL of liters of ^ate^^ 
aid i-L t^ t ^^""^ °^ diafiltration) was 2.16 gallons/sq. ft . /day at S dfgree f 
r'o'g^l oi^/s^ft^/dL^^^ l22"degrJe ^"h" ^^^^f ^^^^^tion tL permeaS'fl^x ^as 
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Detaile d Description Paragraph Right (39) • 

H\%^Taiull^H^^^^i^^V^-^^ ^^^^"^^^ ^° °f distilled water to give a 

elz^l trlTt^tV . no enzyme was added and this was treated as control. The 
enzyme treatment was stirred in a steam jacketed kettle whose temperature was 
th^ouah^'f n, T^'^ 37-420. degree. C. for three hours. The solution was then pumped 
l^lt^ membrane system using three porous stainless-steel tubular microf il?ration 
Sr^erSenirL'^-'^'r-'-'c -mbrance) . The membranes were s^ppUed Jy 

Graver Separations, Inc., Seneca, S.C. The retentate was returned to the steam 
jacketed kettle and the permeate was collected as shown in FIG. 1. The permeate flux 
inlP?^ °' microfiltration was 3.16 gallons/sq.ft./day at 9 5 0 . degree F ?Se 

inlet pressure was 14 psi. Five liters of permeate collected was labeled as the 
?iurfj thelnnr^'' at w^ch time the concentration of solids 2 times The 

flux at the end of microfiltration was 0.93 gallons sq. ft. /day at 102 2 decree F 
"ffn^rS:^ '° psi This was designated as the end of micrS^tratlon. 

Diafiltration that follows microfiltration does not result in any further 
concentration of solids. Five liters of water equal to the volum^ of microfiltered 
permeate collected was added back to the kettle and filhr-aHor, , L =i V ■ 

pe^SeE ""^"^^T^ T'' ^'^^ liters^fdJafiljLed'peS^te^JL^con^cted 

permeate flux immediately after the addition of five liters of water a e at the 

Detailed Description Paragraph Right (40) • 

content waa calculated using a conversion factor of 6 . jfto cInS jSe nltrS^n 

Detailed Description Paragraph Right (41) • 

iJ ^s cJeiJ iSat tL ^^'^ retentate was nearly 100%. From the results of Table 1 

definition tJat.oo ^ P^°teins from soy flour are concentrates based on the 

weSt i^sis ^ concentrate shoul d contain at least 70% protein on a dry 

Detailed Description Paragraph Right (42): 
Det ailed Description Paragraph Right (43) • 

show!!''in proteins from soy flour, diafiltered retentate and permeate are 

proteins were intact in thp r•^=*^<=nt-o^« mv,^ . 7 -^JI-ls inaicated that the major soy 
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membrane into the permeate. 

Detailed Description Paragrap h Riohi- (44) : 

Detailed Description Paragrap h Riohh (45) ■ 

Kr:Lra°cL°?Kld\Tgre%^^ '^'t^^^T'^ ^° "^^^ that ave 

herefore been a critical Ja^tor aJd'has Jfmi.^H ^f^^^-The typical flavor of soy has 
and Europe. The volatile compounds f^om IZli extensive use in the United States 

diafiltered retentate ex^rac^ed irsf?^,^^ retentate and 

chromatographic analysis The n^^^f t methanol and subjected to gas 

chromatography J^G.'^a shows tSIt the%or?!'' ^^^^ extractiol prior to gas 

major pelks aLund 6, 10 ^nd 21 minut es^ F^r^' /^H permeate had similar profile! with 
had smaller peaks and reduced aLa under "the peLf^H ^""^^ diafiltered retentate 
representing a reduction of flavor FIG 5 shoSs ^h. . ^^"'P^^^'^ to soy flour. 

filtered retentate and dilfJltereS ^JteState fnn''^ °' ^""^ profiles of 
microfiltration alone resulted in onlv ^ ^^T^v,^ ^ !^ ^ apparent that 

FIG. 6 shows the comparison of JSe Sj'^pJo^nS off ^""^ volatile components, 
permeate and it was apparent that thah .^oi^J f soy flour, diafiltered retentate and 
diafiltration were indKd Seing Jos^ L ?ie ^e^^.^r^l? ^"^'"^ microfiltration and 
on the peak areas of the GC pJofniJ sSowed a ^Ton^^ ^f'^^^'^^^ analysis (p<0.001) 
the microfiltered and the diaJilJer^d retentJt;^Thf'''^''%^"r^^" ^^tween that of 
that microfiltration alone was no? eff^oM,^! results of this example suggest 

in fact diafiltration w^^n^cLsSy tf sig^^ficantrrrel so^flgr and 

flour and that the flavor reduction af^er dSJ^^ ? " ""^^ volatile components in 
the mean peak areas in the profiles diafiltration was nearly 90% based on 

Detailed Description Paragrap h R^ah^ (46) • 

afJe^ ^iTolLlrltron ^^^^^^^^^'^^^^^ ™1 flavor compounds 
be stressed enough. Sensory evalSJons'fo^ aSa .nr^n°^ evaluation cannot 

flour, commerce. 1 .r..r isolate anrconcen^Jat^^rL ''^^.'^^^^ completed for so^ 

responses for first detected arSma ?nc?Sded bea^y ^o^^ ltT"""\^'"' ^^^^talzymrthe 
the responses for the first detected flavor inMnA J k ''^^^'.^''^^y and toasted while 
astringent. The results of this se:^o^i^::a^;at\^o\^~;e^Je^riA ^.UTr' 

among soi^flour^ isolate a^d tJ^ two mem^^LfcoSnf T differences 
untrained human subjects. Based on this inf™^ concentrates were noticeable to 
sensory evaluation of soyfJour commeJcS ^ "i t detailed descriptive 

concentrate processed ^ilh cr^ll-Jt^l T^ - ^^°l^te and the membrane soy 

The panelist^ -re^'L^ef bL^f Sj'S^^r^taSnltTto ""'/^I'/^T^ subjects, 
of sweet, sour, salty and bitter The pLJ^t^^i ^ to identify the four basis tastes 
and flavor using descriptors which Sjd'^be^i gathered f^om 3^'^ 1° """'""^^ 
discussions with the panelists. The use of s^^^H^^h ? literature and preliminary 

agreement among the panelists on the d^f?;.'^ /^'"^^^^ ^^^P^'* to achieve 

descriptor. ThI chosen aroma descriptors Jic^udL^''? relative importance of each 
green bean like and toasted grain U^e F^aS^ bv mon^^ ^aw soybean like, 

flour like, raw soybean like green bean like ?L=^ h included wheat 

FIG. 7 shows that the membraAe^soy concanJjat; was evfi^""^'^ ^^^^^ ^"'^ ^^tter. 

grain^ aroma and flavor while FIG 8 shows JJat- possess a ^toasted 

the least ^soy bean^ taste. This exLpVe the^^?.^ membrane soy concentrate possessed 
volatiles believed to contribute t^the^^i^^ff suggests that the absence of soy 
by both trained and untrained J^Jn paneffits perceived 

getailed Description Par agraph Rlohf (48): 

p?isic??r^f™.rs^jrcr::si?e^^:s a iir 'i^^^^-' the 

;Jote1is^^-^jch ru^e^r.^4-:-^: ^^^P^ ^s^. Of soy 
so as to give a concentratiro^^fw^S^fg^iff^ l^J^Tl^ 
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mlliliters of the enzyme Crystalzyme lOOXL was added at a ratio of 0 9% v/v The 
crystalzyme was obtained from Valley Research, Inc., South Bend, IN having a 'declared 

steimlackfted P^^-- ^^e enzyme treatment was carried ouJ If a 

steam jacketed kettle whose temperature was maintained between 37-420 .degree C for 
three hours. The solution was then pumpted through a membrane system using three 
? H ^^""i^^^'f^^^^ tubular microfiltration membranes (60 inches. times 0.72 inches 

sinalf n.^^'^'T?^ • "^^^ ^^^^ ^"^^ parallel connection. In addition two 

m^^nif.T tubular microfiltration membranes (60 inches . times . 1 . 25 inches i.d. per 
rtT/r.^ ^ Zt""^ 1° ""^^^ conjunction so as to increase the surface area and 
r^?^n^^L ""embranes were supplied by Graver Separations, Inc., Seneca, S.C. The 
=ho!^ • ^.^^^^''^'^ ""^^ ^^^^"^ jacketed kettle and the permeate was Collected as 

47^^ 0=1? / IJ%P^^™^^te flux at the start of the micro?iltration proces^ S 

^^^^'^^^•^'^^^ 104. degree. F. The inlet pressure was 56 psi and the 
^^^J ^h^^'^^r''^ ^1.?^'- ^° °^ ^^^^^ collected a the permeate end to 

^-.r"^ °^ microfiltration. The permeate flux at the end of microfiltration was 
36 20 gallons Isq.ft./day at 119. degree. F. The inlet pressure was 7rpsi and ?he 
outlet pressure was 50 psi. Diaf iltration was continued as a continuous feed and bleed 
process wherein 100 pounds of distilled water was added in three batches of 35 pounds 
35 pounds and 30 pounds respectively. The permeate flux at the start of diaf iLr^h^nn' 
Tsl aSd'?o^'''°"?.^'^-'^/''"^ llS-degree"^ F. The inlet and ouJ^^t p^ess^rL 5ere 
psi and 50 psi The collection of 100 pounds permeate marked the end of diaf iltration 
The permeate flux was 27.12 gallons/ sq.ft. /day at 118. degree. F. The inle? and o^JJet 
pressures were 76 psi and 52 psi respectively. The pump wL shut off aJter 

reSJate f6%nf H^'^Tf ^ ''^^ collected for further processing. The pH of the 
retentate (S 20) was adjusted to pH 9.0 with few drops of 50% sodium hydroxide and 
stirred continuously to increase protein solubility. The supernatant was then freeze 
dried to obtain a flaky powder that was used for further analysis 

Detailed Description Paragraph Right (49) : 

Batch II used 19.8 pounds of defatted soy flour diluted in 198 pounds of water so as 
o? ^^'^ °f 10% w/w in a steam jacketed kettle to which 810 mniiliters 

L Tl^^ crystalzyme lOOXL was added at a ratio of 0.9% v/v. The crystalzv^ie was 
l^S'o'So AT^r """J'r S°^^l^Bend, ind. having a declarencttij^^ o? 

110 000 AJDU units/gram protein. The enzyme treatment was carried out in a steam 
jacketed kettle whose temperature was maintained between 3 7-42^ degree c for three 
hours The solution was then pumped through a membrane system us inftSree 'porous 
stainless-steel tubular microfiltration membranes (60 inches.times 1 Kinches i d 
per membrane) were also used in conjunction so as to increase the surface area and 

^^f'^^^r "^"^ supplied by Graver Separations, Inc , Seneca, S ? Jhe 
fho!^ t^%Tn' r^il^''^^ ^^^^"^ jacketed kettle and the perme;te was Collected as 

IT^ oani^/ fl^^ the start of the microfiltration process Jas 

t^f -^l S^^^°^^/^<l-it./day at 105. degree. F. The inlet pressure was 46 psi and the 
outlet pressure was 28 psi. 90 pounds of water was collected at the pe melt e end to 
T/^^ ^^""^ f microfiltration. The permeate flux at the end of mL^oJut ration las 
l^-]l^^^^o^^/^^-ft./<iay at 119. degree. F. The inlet pressure was 55 psi and Jhe 
outlet pressure was 30 psi. Diaf iltration was continued as a continuous feed and hl^.r^ 
process wherein 100 pounds of distilled water was added in three batches o? 35 luinf 

^Itrl I; collection of 100 pounds permeate marked the end of diaf iltration 

The permeate flux was 11.69 gallons/sq. f t . /day at 119 deqree F Th^ Tnl^^ I?' 

retfititf )r,t? ^^^^I^^f ^ collected for further processing. The pH of the 

Jt?^^!f f ^ ^ adjusted to PH 9.0 with few drops of 50% sodium hydroxide and 

at ponn to increase protein solubility. The solution was then centSLoed 

at 2 000. times. g for 20 minutes to remove the insoluble solids. The supeStan? wlf 
then freeze dried to obtain a flaky powder that was used for furJLranlJysJs 

Detailed Description Paragraph Right (50) • 

af to giie^rconcent?:^?': of iftl'^^ "''^'^^ °^ -ter so 

m^i-\AiAt concentration of 12.5% w/w m a steam jacketed kettle to which ^ 
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porous sSnle^n;/^/^'f '^^"^^ ^^^'^ ^ membrane system using three 

?rpefs--r^?io^sSS-s;L- 
s:nr:e--.-o%ieT- 

re?ent.^^; ""^f ^^"^ ""^^^^^^ SeparaJionS lnc f Seneca S C The 

^^'^hTperLaS fl'^arthe'l ^T'Wl'''^ the'permeatf^ear^onecteras 
29.51 gallons/sq.ft /daHt Jof^aJee F ^SrH^fi"^^ mzcrof iltration process was 

^e^ovi the ^nsclSl. solids su^.r^L^^f ^ ^"''O -9 £°r 20 minutes to 

powder th,t used 5°^ turtSr ""^"'^ " """l" - '^''^^ 

Detailed Description Paragraph Right (53) • 

at a ratio of 0.9% v/v The crvstalz^rwlf Crystalzyme lOOXL was added 

Bend, ind. having a ZclTred 7cti"lir^^^^ South 

treatment was carried out in TsJIam^ackeJed ketS who^^'^^''^'" protein. The enzyme 

between 37-42. degree C for threeho,,^^ , temperature was maintained 

membrane system using three porous stainless ^°K ^^"'P^^ ^ 

(60 inches:times.O 7i inches rd J^^^^n f i tubular microf iltration membranes 

was ,dded in three bSes S^roo^iSJ wherein 100 pounds of distilled water 

pump was shut of £ af h«r SL?f , ► 35 pounds and 30 pounds respectively. The 

^LssLr^he°"„irt\frij^SL"rearadjJ:tei'tf^r."rwi:i;'r?=''^"'"^''« 
SrtS"-^sL"'= — tro^Lrr fLS jiSr ^s^t's^^^^^ f---- 

Det ailed Description Paragraph Right (56) ■ 

feas?bilitv''nf°''^''^ ^^"^ an important characteristic while establishing the 
c::t;nj'o?"thf loSIS'uSngTma:s''ba\'a^r''\^^^^ calculated baseS'of the protein 
the mass of the^iffifift pJScessTJa fr^i^ ^^^lo between the protein content and 
diafiltered pemeatrlnS th^reten^atf T^^nLSnf H'"^^ microf iltered permeate, 
different fractions of the f i^e batrh^; l^^ Percent distribution of protein in the 
as outlined in KxampL' TlrlralTulltll ZTllltLTelVn concentration 

Detailed Descriptio n Paragraph Right (59) • 

oTdyp'°^j:ir.:;f SsSs":2ti'^jr^^Li\^?e'i^:?i:L^Ti 

capacity is important since water is^n^L^ f f Information on the hydration 

water hydration capaci^J o? Toy flour memh^^^ constituent of all food systems. The 
(Supra 1610) was determined g^the methodtutUne^^ ^T'""^^"^ ^""^ commercial isolate 
surface hydrophobicity is another .^^^^^^^ ^^^n^Uli po^?tion 
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tltl^^ "^f^fln^^l the protein that makes contact with the surrounding bulk 

ShoH fu^f^c^ hydrophobicxty of the three soy protein samples were evaluated by the 

^^n=o?^ ^""^^^^ T^^^^ ^""^ ""^^^^ = ^^P^^- The results of water hydration 

capacity an surface hydrophobicity and presented in Table 8. 

Detailed Description Paragraph Right (60) : 

Ultrafiltration in the case of the membrane soy concentrate does not seem to have 
AM^^o^f^^ ^^''''''^^''fr ^° ^° ^''^''^ increase in the hydration capacity. 

t^ttr-^^ =°'"'nercial soy isolate seems to have contributed to a greater 

Ztll^y'^''^^l°'' capacity and seems to have unfolded the protein molecule to a llrge 
extent resulting in increased exposure of hydrophobic groups to the probe Statistical 
soluMl^^ '''' nitrogen solubility means indicated thit the isolate'^W the te^s^ 
^nlnh^J °^ ""^^ influence of pH. Soy flour showed the highest 

^h.^ ^ ^ ""l^ ^ membrane soy concentrate following a lesser but similar pattern to 
that of soy flour . This example suggest that membrane processing used to concentrate 
soy proteins seems to leave the protein molecule intact with li?tle denatuStJon 

Detailed Description Paragraph Right (61) : 

Emulsions are dispersions of one liquid in another and are of two types viz. oil in 
water e.g., milk and milk products and water in oil e.g. butter and margarin4 

f " '5^ emulsifiers of choice for oil in wate? emulsion! becauseJey'are 
edible and surface active. Emulsifiers are evaluated both in terms of emulsifying 
activity and emulsifying stability because an emulsifier is important to foJ a^ 
emulsion and also stabilize the emulsion after it has been formed. The emuJsifving 
properties of soy flour, membrane soy concentrate and commercial soy isoTate were 
tltl"^^ i 5^ ''''t -"^thod of Pearce an Kinsella (1978), supra and compared to that of an 
mSthorff ? ''T^t'" emulsifier like bovine serum albumin"^ While the?e are se^eSl 
methods to evaluate the emulsifying properties, the method used here was based on the 
determination of the emulsifying activity index which relates the tubidity of tSe 
ITtlnT"^ the mterfacial area of an emulsion and is expressed in m'sip'^S /g Thi s 
method may not be completely accurate but it can be effectively used for qualitatiie 
comparison of emulsifying activities of different proteins. The results on tJe 
emulsifying activity and emulsion stability of the different soy proteins and bovine 
lll'tZit J" ^""^ presently in FIG. 11. Statistical analysis on tL emiJJiJying 
activity indices reveal a difference (p<0.05) among the three soy pro teins with the 
flour exhibiting the highest index. This higher index may be a ttributed to higher 
solubility observed in so y flour . Data on the stability of emulsions formed as a 
function of time reveal that the membrane soy concentrate exhibited the MgheSt index 
when compared to soy flour and sov isolate. This example suggest that the 
concentration of the proteins by ultrafiltration does not alLrthe emulsifying 
properties of the soy proteins when compared to that of native proLI^s in soy^lour . 

Detailed Description Paragraph Right (64) : 

cSncen^Lte^SrcomLv^rr ^^^^'^^^^^^ the essential amino acid, the membrane soy 
concentrate when compared to casein is seen to lack marginally (2-5%) in isoleucin^ 
threonine and histidine 14-15% less in leucine and valine with a signiiLan? lacJ iA 
c^Jt^nt'of meibSne""''^'""'"" (50%) . This example suggests that the'?of meSionine 
flour ^roi^ whT^w^ ^ concentrate is reflective of the limiting amino acids in soy 
rio^^nof ^ concentrate is processed. It seems as if membrane procesffjg 

does not alter the ammo acid pattern of the soy protein after conceS^raSoS ^ 

Detailed Description Paragraph Right (66) : 

Using methodology similar to that of Example I Twentv five f^Ri r^^„r.^= ^ ■ 

SJfofM P^^^^^^ ^^^'^ of'tSrmLeS/wa ^?Suted'br^hr°'''" 

Tl^e? o? 0 026^w/w f '"P"^- ''^^ P^°t^^^ concentrate had a phySte 

to 3 w% I ^ contrast soy flour will typically have a phytate level of 2 

Detailed Description Paragraph Left (3) • 
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^ *supra and is presented FIG. 10. 

De tailed Description Paragraph Table (l) • 

Detailed Description Paragraph Table (3) • 
Detailed Description Paragraph Table (4) : 

TABLE 3 Sample Mean Aroma Mean Flavor Soy Flour 56 7 cj„n ^ crn o ^ ^ ^ 

53.1. sup. ab 50. 8. sup. d MSG (Pectinase) 45 I tul 50. 2. sup. d Supro 1610 

Detailed Description Paragraph Table (9) • 

..n,a letter are it sJgSfS^tJy'ailSrLt'' ip^.'S'Ss, ' " '"^ 

Other Reference Publication (8) • 

^tll"^ rhe:;a'„?SJr Tuc%it 'tlT'^^ fro, protein hydrolyaate formulas 1„ 

Other Reference Publication (14) • 

"^iluLtTonl,' fltlir.^^^^^^^ flours and flakes with aqueous alcohols: 

Chemistry 1979; 27(5)? 969 9?9 P^^P^^^aes, Journal of Agricultural and Food 



(23) 



Other Reference Publication . 

^oi^r^"®""'^^^ ^}-' S^'^sory evaluation of commercial soy fl 
xsolates. Cereal Chemistry 1971; 48: 595-600. 



ouj^s, concentrates and 



Other Reference Publication (25) : 
Maga, A 



S^^fi:J:s°L"fi:u^s?lnd^ P-^-ts raw soybeans, 

1973; 21(5): 864-868. isolates, Journal of Agricultural and Food Chemistry 



Other Reference Publi cation 
Sessa, et al 



(32) : 



soybean flavor, '^^rearjhJ.J^Jri^lf^J^f;! "tffl^ ^o^-""" ""''^ " «1"«<> '<> 
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TITLE: Method for producing a savory flavor base 



Abstract Paragraph Left (1) : 

The present invention relates to a method for producing a flavor base which then can 
be used to form savory flavor or flavor enhancer products. The method involves 
enzymatically hydrolyzing cereal grain cereal protein, in particular defatted wheat 
germ, to produce the flavor base. 

Brief Summary Paragraph Right (1) : 

The present invention relates to a method for producing a savory flavor base, wherein 
the method includes enzymatically hydrolyzing an amount of cereal protein raw 
material, most preferably defatted wheat germ, with at least one enzyme. The present 
invention also relates to methods for forming savory flavor and flavor enhancer 
compositions from the savory flavor base. 

Brief Summary Paragraph Right (3) : 

HVP is a savory flavor base often used to form savory flavors and flavor enhancers, 
with the HVP generally described as either a flavor donor, a flavor enhancer, or a 
combination thereof. The HVP can be formed by hydrolyzing a vegetable protein with an 
acid or an enzyme. The protein or raw material used to form the HVP typically includes 
one of the following: wheat gluten, corn gluten, defatted wheat germ, defatted soy 
flour, defatted peanut flour, and defatted cottonseed flour. Wheat gluten is often the 
preferred raw material because it has an increased amount of glutamic acid which will 
allow often for the production of an HVP that has a less bitter, sweeter flavor. The 
less bitter, sweeter flavor is similar to a yeast extract, meaning the HVP can be used 
as a replacement for the yeast extract when formulating a savory flavor base. It is 
desired to use an HVP as opposed to a yeast extract as yeast extracts are 
comparatively expensive to produce and use. Unfortunately, wheat gluten can be 
expensive to use as a raw material. Thus, it is desired to have a more economical 
replacement, such as an HVP, for a yeast extract. 

Brief Summary Paragraph Right (4) : 

Defatted wheat germ when used to form an HVP imparts a desired flavor; however, it 
also suffers from being expensive to use. It is known that defatted wheat germ 
contains about 30% by weight peptides or protein. As such, typically the yield of HVP 
fro m defatted wheat germ is decreased. Conversely, when defatted soy flour is used to 
form the HVP, the soy flour typically contains at least 50% by weight protein. Because 
of the lesser amount of protein found in the defatted wheat germ, a lower yield is 
realized which in turn makes it less economical to use. Another problem associated 
with defatted wheat germ is that it is a processed product or an "end" product. This 
will also increase the cost associated with producing an HVP from defatted wheat germ 
as the raw material has a higher comparative cost than other raw material. It is 
desired to produce an HVP fro m defatted wheat germ that has a sufficient yield and is 
economical to form. 

Brief Summary Paragraph Right (15) : 

The present invention relates to a method for producing a savory flavor base from a 
cereal protein, preferably defatted wheat germ, wherein the savory flavor base is 
formed from enzymatically degraded protein. More particularly, the present invention 
relates to a method for producing a savory flavor base from cereal grain protein, 
especially defatted wheat germ, to produce a new and novel savory flavor base having a 
different taste than what is presently known in other hydrolyzed vegetable protein 



1 of 6 



5/30/02 3:16 PM 



Record Display Form 



http://westbrs: 8002/bin/cgi-bin/accum_qu. . . ,TDBD&action=PRESENT&p_L=20&p__u_format=- 



(HVP) savory products, while still having characteristics similar to known HVP savory- 
products. It is also preferred if the savory flavor base has a taste that is slightly 
different than a yeast extract. Most importantly, it should be pointed out that 
enzymatically hydrolyzing cereal grain protein, especially defatted wheat germ, will 
produce an HVP or a savory flavor base that has unknown and different flavors from 
what has been previously produced from other HVP products, especially soy protein 
products. As such, this is an important new invention because consumers demand 
healthier, safer, new and different savory flavors and the use of an enzymatically 
hydrolyzed cereal grain protein, in particular defatted wheat germ, will provide for 
new and different savory flavor and flavor enhancer products. Also, HVP products 
produced by enzymatically hydrolyzing defatted wheat germ are novel and are believed 
to have not been manufactured previously. 

Brief Summary Paragraph Right (16) : 

The present process is initiated by forming a cereal protein slurry by mixing an 
amount of cereal grain protein with an amount of water. More preferably, the present 
process is initiated by forming a slurry from an amount of defatted wheat germ and 
water. Because the defatted wheat germ is preferred, it will be referred to throughout 
even though potentially other cereal grain proteins could be used in this process. 
Preferably, the defatted wheat germ slurry is then pasteurized, followed by cooling. 
To the pasteurized wheat germ slurry a variety of enzymes can be added, with the 
enzymes added dependent upon the desired flavor characteristics of the flavor base to 
be produced by the hydrolysis of the defatted wheat germ and dependent upon the pH of 
the defatted wheat germ slurry. As the enzymes degrade proteins, the pH will be 
lowered, so that it may be necessary to include enzymes which more readily hydrolyze 
protein at lower pHs so that as time passes hydrolysis will continue regardless of the 
pH of the fermenting defatted wheat germ slurry. For this reason, it is desired to use 
more than one enzyme to produce the savory flavor base. It should be emphasized that 
the combination of the defatted wheat germ and the enzymes will produce a unique 
flavor base or HVP that has been previously unknown. 

Brief Summary Paragraph Right (17) : 

After fermentation of the defatted wheat germ slurry, it is preferred to then 
pasteurize the defatted wheat germ slurry to prevent further enzymatic degradation and 
to inactivate the enzymes. The defatted wheat germ slurry will then be filtered to 
separate insoluble materials, and materials which negatively influence the flavor of 
the savory flavor base, from the soluble protein hydrolysate or flavor base. Upon 
conclusion of filtering, the savory flavor base can be further concentrated, as well 
as, having colors, flavors, and other constituents added thereto to form either a 
savory flavor or a flavor enhancer. Again, this is a new and novel method because it 
has not been known to enzymatically hydrolyze defatted wheat germ to produce an HVP or 
savory flavor base. This results in new and novel savory flavors which have not been 
previously known and which will allow for new and different types of flavor enhanced 
food products . 

Brief Summary Paragraph Right (18) : 

This method is advantageous because a savory flavor having a new desirable flavor is 
produced from an HVP or flavor base. The savory flavor will have a less bitter, 
sweeter flavor, while having strong beef and chicken flavors. Further, the present 
savory flavor will generally have a lesser amount of salt, meaning it is a healthier 
savory flavor. The present method is also desirable because it is economical as the 
raw material, the defatted wheat germ, is occasionally a by-product or is considered a 
waste product with little economic value. Also, unlike previous enzymatically treated 
proteins, the yield in the present invention is adequate so that the present invention 
is inexpensive and has suitable yields from the raw material. 

Brief Summary Paragraph Right (19) : 

The present method relates to the production of a savory flavor base or HVP and a 
savory flavor and flavor enhancers resulting from enzymatically treating a cereal 
product, preferably a cereal protein such as defatted wheat germ. The defatted wheat 
germ will be referred to throughout since it is the raw material and cereal protein of 
choice. More specifically, the present method relates to the production of a protein 
hydrolysate or HVP from the defatted wheat germ, with the enzymatically hydrolyzed 
defatted wheat germ forming a savory flavor base. The hydrolyzed wheat germ can have 
additional constituents added thereto so that it may be dried to form a savory flavor 
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or flavor enhancer. The present method involves hydrolyzing the defatted wheat germ by- 
using at least one suitable enzyme in a desired amount. 

Brief Summary Paragraph Right (20) : 

The method is initiated by selecting an amount of defatted wheat germ and mixing such 
wheat germ with an amount of water to form a wheat germ slurry. The wheat germ can be 
added to the water in an amount equal to between about 10% and about 2 0% by weight of 
said wheat germ slurry, with the amount of wheat germ added dependent upon a variety 
of factors. The amount of wheat germ added to form the wheat germ slurry will depend 
upon the particular proteases used, as different proteases break down peptides into 
amino acids with different efficiencies, the time allowed for fermentation, the 
particular flavor profile desired, and the amount of protein found in the defatted 
wheat germ material . 

Brief Summary Paragraph Right (21) : 

The protein of the present method can be selected from the group consisting of cereal 
grain protein and soy bean derived vegetable protein, including soy grit, soy flakes, 
soy isolate, soy concentrate, and combinations thereof. The cereal grain protein is 
most preferred because of the different flavors that can be developed from the cereal 
grain protein. Among the available cereal grain proteins are defatted wheat germ, pea 
protein, defatted corn germ, wheat gluten, corn flour, oat meal, peanut protein, and 
combinations thereof. The most preferred cereal grain protein, as noted, is the 
defatted wheat germ. 

Brief Summary Paragraph Right (22) : 

In addition to the defatted wheat germ, an amount of salt, preferably sodium chloride 
(NaCl) , can optionally be added to the defatted wheat germ slurry. Generally, the salt 
will be added in an amount ranging between about 0% and about 10% by weight of the 
defatted wheat germ slurry and more preferably in an amount ranging between about 5% 
and about 10% by weight of the defatted wheat germ slurry. The salt is added to secure 
the microbial stability of the defatted wheat germ slurry for several days of 
incubation at control temperature conditions. Also, the salt when added in a desired 
amount will favorably influence the flavor of the savory flavor base. 

Brief Summary Paragraph Right (23) : 

It is preferred to then heat and mix the defatted wheat germ slurry at a sufficient 
temperature for a sufficient amount of time to prevent bacterial spoilage during 
enzymatic hydrolysis. As such, preferably the defatted wheat germ slurry is 
pasteurized or heat treated at a sufficient temperature to kill bacteria, but at a 
temperature that does not produce a maillard reaction. A desirable pasteurization 
process includes heating the defatted wheat germ slurry to a temperature of 95. degree. 
C. for approximately 3 hours. 

Brief Summary Paragraph Right (24) : 

After heating, it is necessary to cool the defatted wheat germ slurry and to adjust 
the pH so that an enzyme friendly environment is produced. Preferably, the defatted 
wheat germ slurry is cooled to about 4 5. degree. C. and the pH is adjusted to 
approximately 7, however, other environments can be used dependent upon the enzyme or 
enzymes added to the defatted wheat germ. Thus, the pH will be adjusted dependent upon 
the enzyme or enzymes used to hydrolyze the defatted wheat germ. Different enzymes 
will thrive under different pH conditions. The pH can be adjusted using any basic 
compound that will adjust the pH from a more acidic level to a more neutral level 
without imparting any undesirable health effects to the defatted wheat germ slurry or 
unsuitable flavors. An example of a suitable composition for adjusting the pH is 
sodium hydroxide (NaOH) . 

Brief Summary Paragraph Right (25) : 

Once a suitable environment has been established, at least one enzyme, typically a 
protease, is added to the defatted wheat germ slurry, with the enzyme designed to 
promote hydrolysis of the defatted wheat germ slurry. Any of a variety of enzymes can 
be used that will promote hydrolysis of the defatted wheat germ in a slurry having a 
pH of about 7. The proteases that are selected will be dependent in part upon the 
desired finished flavor of the HVP or savory flavor base. Different enzymes will break 
down different peptides giving the flavor base a different flavor profile. Also, 
different enzymes or proteases will function in different pH conditions so that it is 
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desired to add different enzymes because as the hydrolysis of the defatted wheat germ 
occurs, the pH in the slurry will lower and it may be necessary to have enzymes which 
continue the hydrolysis reaction at a lower pH. Enzymes or proteases useful in the 
present invention include one or more of any enzyme exhibiting protease activity, 
including endoproteases and exoproteases . The preferred enzymes include Aspergillus 
oryzae (FLAVOURZYME . TM. ) , AL GALAS E . RTM . , and Aspergillus sp., and VISCOZYME.TM.The 
ALCALASE.RTM. is a proteolytic enzyme. The FLAVOURZYME . TM . is a protease that 
functions as both an exoprotease and an endoprotease . The VISC02YME . TM . is a 
carbohydrase. Preferably, if all three enzymes are used, then the FLAVOURZYME . TM . will 
be added in an amount equal to at least 0.3% by weight of the defatted wheat germ 
slurry, the VISC02YME . TM . will be added in an amount equal to at least 0.5% by weight 
of the protein found in the defatted wheat germ slurry, and the ALCALASE.RTM. enzyme 
will be added in an amount equal to at least 0.5% by weight of the protein found in 
the defatted wheat germ slurry. Preferably, the FLAVOURZYME . TM . is added in an amount 
equal to between 3% and 7%, the ALCALASE.RTM. is added in an amount equal to between 
0.5% and 1%, and the VISCOZYME . TM . is added in an amount equal to at least 0.5%. 
Regardless of the particular enzyme, at least one enzyme equal to at least 0.5% by 
weight of the protein content of the defatted wheat germ is added. Once the enzymes 
are added, the defatted wheat germ slurry containing the enzymes is allowed to 
incubate for a sufficient time at a sufficient temperature to promote hydrolysis of 
the defatted wheat germ slurry. Generally, fermentation or incubation will occur at a 
temperature ranging between about 45. degree. G. and about 60. degree. C. for a period 
of time ranging between about 120 and about 165 hours. Preferably, the fermentation 
step will be carried out at a temperature equal to between about 50. degree. C. and 
about 60. degree. C. for a period of time ranging between about 5 and about 7 days. 

Brief Summary Paragraph Right (26) : 

After suitable enzymatic hydrolysis has occurred, it is preferred to inactivate the 
enzymes found in the defatted wheat germ slurry. Generally, this can occur by again 
pasteurizing or heat treating the slurry. For example, the slurry can be heated to a 
temperature of about 90. degree. G. for one hour. Another method for inactivating the 
enzymes can include lowering the pH of the slurry and heating the slurry thereby 
inactivating the enzymes. 

Brief Summary Paragraph Right (27) : 

Next, the hydrolyzed defatted wheat germ slurry is filtered to separate insoluble 
material from soluble material, with the soluble material forming a protein 
hydrolysate . Any of a variety of means can be used to separate the filtrate fraction 
°^ protein hydrolysate from the insoluble portion of the defatted wheat germ slurry 
Among the available means are membrane filtration and centrif ugation. It is preferred 
however, to filter the defatted wheat germ material through a membrane filter, such as 
a plate and frame filter. Regardless of the filter means used it is important to make 
sure that the carbohydrate and fiber material does not pass through the filter so that 
the carbohydrate and fiber material is not mixed with the protein hydrolysate . Thus 
It IS desired to remove insoluble material and unwanted flavor components. 

Brief Summary Paragraph Right (28) : 

It is preferred to then concentrate the soluble protein hydrolysate to a solids level 
ranging between about 60% and about 65% by weight of the protein hydrolysa te. Any of a 
variety of different means can be used to concentrate the filtrate, however, it is 
preferred to use either an evaporator or reverse osmosis for evaporation and 
concentration of the filtrate. The concentrated filtrate is the flavor base or HVP of 
the present invention. The flavor base will have a unique and desirable flavor not 
found m yeast extract, HVP formed by acid hydrolysis, or HVP formed from soybean 
materials . 

Detailed Description Paragraph Right (1) : 

A savory flavor base product was produced by hydrolyzing an amount of defatted wheat 
germ. The method involved forming a wheat germ slurry by mixing 38 kilograms of water 
or two (2) parts by weight, with 3.21 grams of NaGl or 8% to 10% by weight of the 
wheat germ slurry, and 8 kilograms or one (1) part by weight of defatted wheat germ 
having 30% by weight protein to form the wheat germ slurry. The wheat germ slurry was 
mixed in a reaction tank having a 100 liter capacity with agitators and being double 
jacketed for hot and cold water circulation. After formation of the wheat germ slurry 
the reaction tank was heated to approximately 95. degree. C. and the wheat germ slurry 
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was pasteurized for approximately four (4) hours. Upon the conclusion of 
SO^dlgree^ C°"' Pasteurized wheat germ slurry was cooled to approximately 

Detailed Description Paragraph Right (3) : 

Following the addition of the NaOH solution, enzymes, or proteases, were added to the 

^Ss"l?M !hLnL'';^H'^ ^^"^ ^-^^^ added wS 

ALCALASE.RTM. which was added in an amount equal to about 0.5% by weiqht of the 

protein content of the defatted wheat germ. As mentioned, the defattefwheft germ had 

30% by weight protein so that 12 grams of the ALCALASE . RTM . en zyme wis Sded N^t 72 

,,?o^L,Z °f the protein content of the defatted wheat germ. Next 40 arams of a 

VISCOZYME.TM enzyme were added, so that the V ISCOZYME . TM . was ^Sded^n ' an amount 

t^ll n/-'* °' ^""^ defatted wheat germ sWy AH 

three 3) enzymes were manufactured by NOVO NORDISK BIOCHEM NORTH AMERICA TM 
Franklington, N.C. v^^j-n in. 

Detailed Description Paragraph Right (4) ■ 

Fermentation of the defatted wheat germ was then allowed to proceed at 48 decree c 
f^Ln'^r^^r^^^? f'^^ ^""^ °f fi^^ (5) days 50 kilograms o^ wate^ were" 

9? degrL ? ^tl^llTnpTr^ ""^""^ ^^^^ ^^"^^^ ^^"^ '^^^ --t-- th^n heated to 
90. degree. C. for one (1) hour to inactivate the enzymes so that hydrolysis would 

?he'hvdXzed J T""" "^^"^ "'^"^l --^--t of ^he J^tal TJur^y. 

The hydrolyzed protein mixture was then cooled to 50. degree. C. and filtered to 
separate the insoluble material from the soluble material. The protein hydrolvsate 
SrL^eriar' '''''''' ^ ^'^^^ ^^^^ ^^^^^ ^° reg^ he In^gl^ble -cell 

Detailed Description Paragraph Right (5) : 

f^:im^^h«\^i^°r'* 5°^^^^ isolation of a soluble protein hydrolvsate or flavor base 
from the hydrolyzed wheat germ slurry. It was obs erved that the pH o f the soluble 
protein hydrolvsate or flavor base was 5.05 after five (5) days. soluble 

Detailed Description Paragraph Right (8) • 

fv^fr^ffL^n™ ^'^'^^'^ ^° vegetable protein solution at the following levels- 

equal amount of water and heated to 90. degree C for two (7^ hrTZ. t^- "P"^^*^ 
enzymes. The mixture was then centrifuged using a WestSii k 7 hL^ /"^ ""^^^/^^ 
to separate the insoluble solid materilff r^^LLKf proj:if f Lt^^^f '^L'londs^^' 
^^2 0^b^wf?fh^"*' supernatant or protein ffltrate wis the'evapor^Jed to 

'&m.lT.T.t\ll.^^^^^^ concL^^ifli^ solids. 

CLAIMS : 

1. A method for producing a savory flavor base, wherein said method consists of: 

paite"fL°^nrce"nf p?:?^^^^?;^^'! " ' te«p„.t„« tl„e sufficient to 

(c) adding at least one enzyme to said cereal protein slurry; 

ifld':^;:al''p?ot':in;'^^^^' ^^^^^'^ ^^^^^ ^ °^ sufficient to hydrolyze 
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(e) inactivating said enzyme to prevent further fermentation; and 

Iniol'iMrp^^tein^mSrfir'^^ ^'"'^ '° ^^^^^^^^ ^ Protein hydrolysate from 

6. A method for producing a savory flavor base, wherein said method consists of: 

(a) forming a defatted wheat germ mixture, with said 
defatted wheat germ mixture comprised of an amount of 

^^^^^^^^ ^^^^t S^^"" ^^ded in an amount equal to between about 10% and about 20% 
by weight of said defatted wheat germ mixture; 

(b) fermenting said defatted wheat germ mixture with an amount 

of enzyme for a sufficient amount of time to hydrolyze some of said 
^^^^^^^'^ ^^^^t germ and form a defatted wheat germ hydrolysate; and, 

(c) filtering said cereal protein hydrolysate so as to obtain said flavor base. 

l°kJit Zt'^^^f °i claim 6, wherein said enzyme is added in an amount equal to at least 
0.5% by weight of protein m said defatted wheat germ. -l co ac xeast 
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Brief Summary Paragraph Right (7) : 

The present invention provides a flavour enhancer that is low in monosodium glutamate, 
methods for preparing the flavour enhancer, compositions comprising the flavour 
enhancer, and uses of the flavour enhancer. A preferred method for preparing the 
flavour enhancer as a soy protein hydrolysate comprises: (i) forming an aqueous 
suspension of a soy protein containing starting material (e.g. soy flour , soy protein 
isolate, soy beans, or soy bean flakes, meal or grits, which preferably are defatted); 

(11) heating the aqueous suspension for at least from about 1 minute to abouFTs 

minutes at a temperature of from about 60. degree. C. to about 82. degree. C ■ (iii) 
incubating the suspension with a protease mixture comprising endoprotease and 
exoprotease activity, to obtain an amino acid level in the suspension of from about 
20% to about 55%; (iv) adjusting the pH and temperature of the suspension to 
inactivate the endoprotease and exoprotease; and (v) recovering the soy protein 
hydrolysate (e.g. by concentrating and/or drying, or other appropriate means). 

Detailed Description Paragraph Right (4) : 

9 °^ defatted soy flour 200/80 (52% w/w protein, Cargill B. V., the Netherlands) 
was suspended in 2.5 1 water at 20. degree. C. in the presence of 0.5% (w/w) 
Pescalase.RTM. protease (Gist -Brocades , the Netherlands). This suspension was heated 
for 10 minutes at 75. degree. C. After cooling to 55. degree. C. and adjusting to pH 
5.1, the suspension was hydrolysed for 15 hours using 2% (w/w) Sumizyme.RTM FP 

^^^^"^ Nihon, Japan). After hydrolysis, this mixture was incubated at pH 4 0 
and 8 0 degree. C. for 15 minutes to stop hydrolysis. After cooling to 40. degree c' 
the hydrolysate was obtained by centrifugation for 30 minutes at 2200 g The pellet 
was washed twice with process water. The resulting slurry was filtered at a pressure 
of 0.4 to 1 bar using Dicalite 418 as a filter aid. After concentration by rotary 
Hn^Ho^''^"'' 40. degree. C, 50 mbar, the filtrate was spray-dried (inlet temperature 
130. degree. C. outlet temperature 80. degree. C). A light coloured powder was 
obtained. 

Detailed Description Paragraph Right (15) : 

9 °f defatted soy flour 200/80 (52% w/w protein, Cargill B. V., the Netherlands) 
was suspended in 1.5 1 water at 60. degree. C. in the presence of 0.5% Pescalase RTM 
protease (Gist -brocades, the Netherlands) . The enzyme was dosed as percentage of the 
dry mater of the suspension. The temperature of the suspension was raised to 
75. degree. C. in 3 . 5 hours. During cooling of the suspension to 55. degree. C the dH 
was raised to 8.0 using KOH. After adding 0.75% (weight/dry weight) Pescalase ! RTM 
protease, these conditions were maintained for 2 hours. Then the pH was adjusted to 
5.1 using H.sub.2 SO. sub. 4, and an inoculum of B. coagulans CBS 772.97 and 1% 
(weight/dry weight) Sumizyme.RTM. FP protease (Shin Nihon, Japan) were added to the 
mixture. The inoculum of B. coagulans CBS 772.97 was made by culturing a frozen 
culture of B. coagulans CBS 772.97 on a medium of glucose and Gistex yeast extract 
(Gist-brocades) pH=5 for 16 hours at 55. degree. C. To the suspension about 5. 10. sup. 3 
cells per ml (final concentration of cells in the suspension, after addition of the 
cells to the suspension) were dosed. The mixture was fermented and hydrolysed at 
constant pH and temperature for 15 hours. The reaction was terminated by adding 
H.sub.2 SO. sub. 4 to a pH of 4.0 was reached and raising the temperature to 82. degree 
^^^^^ cooling the suspension to 40. degree. C, the non-solubilized ' 
S^e witrwater"" ^ centrifugation for 30 min at 2200 g. The pellet was washed 
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Detailed Description Paragraph Right (21) : 

351 g of defatted soy flour, Nutrisoy . RTM. 7 B flour (53% w/w protein, ADM, The 
Netherlands) was suspended in 1 . 5 1 water at 60. degree. C. in the presence of 0.5% B 
500. RTM. protease (Gist-brocades, the Netherlands). The enzyme was dosed as percentage 
of the dry matter of the suspension. The temperature of the suspension was raised to 
75. degree, C. in 3.5 hours. During cooling of the suspension to 55. degree. C, the pH 
was raised to 8 . 0 using KOH. After adding 0.75% (weight/dry weight) B 500. RTm! 
protease, these conditions were maintained for 2 hours. Then the pH was adjusted to 
5.1 using H.sub.2 SO. sub. 4, and an inoculum of B. coagulans CBS 772.97 and 1% 
(weight /dry weight) Flavourzyme . RTM . protease (Novo Nordisk A/S, Denmark) were added 
to the mixture. The inoculum of B. coagulans CBS 772.97 was made by culturing a frozen 
culture of B. coagulans CBS 772.97 on a medium of glucose and Gistex.RTM. yeast 
extract (Gist-brocades) pH=5 for 16 hours at 55. degree. C. To the suspension about 
5. 10. sup. 3 cells per ml (final concentration of cells in the suspension, after 
addition of the cells to the suspension) were dosed. The mixture was fermented and 
hydrolysed at constant pH and temperature for 15 hours. The reaction was terminated by 
adding H.sub.2 SO. sub. 4 to a pH of 4.0 was reached and raising the temperature to 
82. degree. C. in 2 hours. After cooling the suspension to 4 0. degree. C, the 
non-solubilized material was removed by centrif ugation for 30 min at 2200 g The 
pellet was washed twice with water. 
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DOCUMENT- IDENTIFIER: US 6007851 A 

TITLE: Process for producing a flavor enhancer 



Brief Summary Paragraph Right (7) : 

The present invention provides a flavour enhancer that is low in monosodium glutamate, 
methods for preparing the flavour enhancer, compositions comprising the flavour 
enhancer, and uses of the flavour enhancer. A preferred method for preparing the 
flavour enhancer as a soy protein hydrolysate comprises: (i) forming an aqueous 
suspension of a soy protein containing starting material (e.g. soy flour, soy protein 
isolate, soy beans, or soy bean flakes, meal or grits, which preferably are defatted ) ; 
(ii) heating the aqueous suspension for at least from about 1 minute to about 15 
minutes at a temperature of from about 60. degree. C. to about 82. degree. C. ; (iii) 
incubating the suspension with a protease mixture comprising endoprotease and 
exoprotease activity, to obtain an amino acid level in the suspension of from about 
20% to about 55% (iv) adjusting the pH and temperature of the suspension to inactivate 
the endoprotease and exoprotease; and (v) recovering the soy protein hydrolysate (e.g. 
by concentrating and/or drying, or other appropiate means) . 

Brief Summary Paragraph Right (11) : 

The present invention provides, among other things, a soy hydrolysate which is 
obtainable by: (i) heating a suspension of defatted soy flour in water for at least 
about 10 min at from about 65. degree. C. to about 82. degree. C; (ii) incubating the 
suspension with a mixture of endo- and exo -proteases obtained from Aspergillus species 
at from about 4 0. degree. C. to about 60. degree. C. at a pH of about 4 to about 6 for a 
sufficient time to obtain an amino acid level of 20% to 55%; (iii) lowering the pH to 
between about 3.5 and about 4.5 and increasing the temperature to from about 
80. degree. C. to about 100. degree. C. for a period of time ranging from about 10 
minutes to about 4 hours; and (iv) lowering the temperature to from about 2 5. degree. 
C. to about 40. degree. C. and, optionally, recovering the hydrolysate. 

Detailed Description Paragraph Right (5) : 

450 g of defatted soy flour 200/80 (52% w/w protein, Cargill B. V., the Netherlands) 
was suspended in 2.5 1 water at 20. degree. C. in the presence of 0.5% (w/w) 
Pescalase.RTM. protease (Gist-Brocades, the Netherlands) . This suspension was heated 
for 10 minutes at 75. degree. C. After cooling to 55. degree. C. and adjusting to pH 
5.1, the suspension was hydrolysed for 15 hours using 2% (w/w) Sumizyme . RTM . FP 
protease (Shin Nihon, Japan). After hydrolysis, this mixture was incubated at pH 4.0 
and 80. degree. C. for 15 minutes to stop hydrolysis. After cooling to 40. degree. C. 
the hydrolysate was obtained by centrifugation for 30 minutes at 2200 g. The pellet 
was washed twice with process water. The resulting slurry was filtered at a pressure 
of 0.4 to 1 bar using Dicalite 418 as a filter aid. After concentration by rotary 
evaporation at 40. degree. C, 50 mbar, the filtrate was spray-dried (inlet temperature 
130. degree. C, outlet temperature 80. degree. C). A light coloured powder was 
obtained. 

Detailed Description Paragraph Right (14) : 

351 g of defatted soy flour 200/80 (52% w/w protein, Cargill B. V., the Netherlands) 
was suspended in 1.5 1 water at 60. degree. C. in the presence of 0.5% Pescalase.RTM. 
protease (Gist -brocades , the Netherlands) . The enzyme was dosed as percentage of the 
dry matter of the suspension. The temperature of the suspension was raised to 
75. degree. C. in 3.5 hours. During cooling of the suspension to 55. degree. C, the pH 
was raised to 8 . 0 using KOH. After adding 0.75% (weight/dry weight) Pescalase.RTM. 
protease, these conditions were maintained for 2 hours. Then the pH was adjusted to 
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/■^•^uw? "-^^^-^ SO. sub. 4, and an inoculum of B. coagulans CBS 772.97 and it 
mixture S/fnS.n FP protease (Shin Nihon, Japan) were added to the 

mixture. The inoculum of B. coagulans CBS 772.97 was made by culturinq a frozen 
culture of B. coagulans CBS 772.97 on a medium of glucose and GisteJ ^eLt extract 
ceils'permf ffiS^T' 55. degree. C. To the suspension Lout 5 ^0 s^p.3 

^!vT! r ^ concentration of cells in the suspension, after addition of the 

coisLnt ^;j^P^^sion) were dosed. The mixture was fermented and hydrolysed at 

S^ni f ^JJ^/^'^Pe^^t'^re for 15 hours. The reaction was terminated by adding 

C In l hours Af^° ^ "^^^^^"^ ^"^^^"9 ^^^^ temperature^o 82 degree. 

C. in 2 hours. After cooling the suspension to 40. degree. C, the non-solubilized 
material was removed by centrif ugation for 30 min at 2200 g. The peUerias washed 
twice with water. After a heatshock for 5 min at 95 dearee r %h» was washed 

concentrated in a glass evaporator at 60.degLe' •anri20-?50 ^L'^Jf te^SL^'the 
PH of the concentrate was adjusted to 5.1 and the material was spray dried 

Detailed Description Paragraph Right (19) : 

III J ?^ defatted soy flour, Nutrisoy . RTM. 7B flour (53% w/w protein, ADM The 
^nn^^;i^"^^^ suspended in 1.5 1 water at 60. degree. C. in the ir^senc^ of 0 5% B 

o? thfdJ^SfF^ (Gist-brocades, the Netherlands)^ The enzyme was'^doseS as percentage 
75 degre?^ " "^31 inlrl'^T"""""' ' temperature of the suspension was raised to^ 

il'cl^^ A 5" ^'^^ 3. 5 hours. During cooling of the suspension to 55. degree C the idH 
was raised to 8.0 using KOH. After adding 0.75% (weight/dry weight) B 500 r™' 

H "b tTo'ltTl "'"h '"^^^^--'^ 2 h--- Then thi pi !as adjusted to 
/, -^w? "-^^^-^ SO. sub. 4, and an inoculum of B. coagulans CBS 772 97 and 1% 

tTi&"^r^lL:r'i^e lnZ:Tn:rrf-r- ^'^^-'^ ^enmLrwere added 

culture of 2 coaSulaSs CBS 7?2 97^0^^"" ""h^^^^ T'.-'' ""^^^ culturing a frozen 
^^i-r-^r^t in- i ^°^9u^^ns CBS 772. 97 on a medium of glucose and Gistex.RTM yeast 

5 ^0 sL^? JenroSfm 55. degree. C. To the suspensiorSout 

s.iu.sup.3 cells per ml (final concentration of cells in the sust)en<?i on =,fi-^^ 

hvdioieLf l""' '° suspension) were dosed. T^e Sjturl'^^as ?:;m:nt:d and 

addlngTsub ^'s^sS 4'to'f 0^0^^"'^ 'I 5°"^^- ^^^^"^-^ "mL^ted by 

uxiiy n.suD.2 bu.suJD.4 to a pH of 4 . 0 was reached and raisinq the temDerai-urf^ trs 

^^r^.'^- ' ""'"^^ suspension to 4 0 . legree T the 

non-solubilized material was removed by centrifugation for 30 min at 2200 f The 
pellet was washed twice with water. ^* 
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DOCUMENT- IDENTIFIER: US 6007851 A 

TITLE: Process for producing a flavor enhancer 

Brief Summary Paragraph Right (7) : 

The present invention provides a flavour enhancer that is low in monosodium glutamate, 
methods for preparing the flavour enhancer, compositions comprising the flavour 
enhancer, and uses of the flavour enhancer, A preferred method for preparing the 
flavour enhancer as a soy protein hydrolysate comprises: (i) forming an aqueous 
suspension of a soy protein containing starting material (e.g. soy flour, soy protein 
isolate, soy beans, or soy bean flakes, meal or grits, which preferably are defatted ) ; 
(ii) heating the aqueous suspension for at least from about 1 minute to abouFTs 
minutes at a temperature of from about 60. degree. C. to about 82. degree. C; (iii) 
incubating the suspension with a protease mixture comprising endoprotease and 
exoprotease activity, to obtain an amino acid level in the suspension of from about 
20% to about 55% (iv) adjusting the pH and temperature of the suspension to inactivate 
the endoprotease and exoprotease; and (v) recovering the soy protein hydrolysate (e.g. 
by concentrating and/or drying, or other appropiate means) . 

Brief Summary Paragraph Right (11) : 

The present invention provides, among other things, a soy hydrolysate which is 
obtainable by: (i) heating a suspension of defatted soy flour in water for at least 
about 10 min at from about 65. degree. C. to about 82. degree. C; (ii) incubating the 
suspension with a mixture of endo- and exo-proteases obtained from Aspergillus species 
at from about 4 0. degree. C. to about 60. degree. C. at a pH of about 4 to about 6 for a 
sufficient time to obtain an amino acid level of 20% to 55%; (iii) lowering the pH to 
between about 3.5 and about 4.5 and increasing the temperature to from about 
80. degree. C. to about 100. degree. C. for a period of time ranging from about 10 
minutes to about 4 hours; and (iv) lowering the temperature to from about 2 5. degree. 
C. to about 40. degree. C. and, optionally, recovering the hydrolysate. 

Brief Summary Paragraph Right (12) : 

The starting material used for hydrolysis may contain from about 50% to about 100% 
(w/w) soy protein, preferably from about 50% to about 75%. In a preferred embodiment 
of the invention, defatted non-toasted soy flour (Cargill B. V., the Netherlands) 
containing about 52% (w/w) soy protein, maximally about 1.5% (w/w) fat, and from about 
2 to about 4% (w/w) fibres is used. However, the person skilled in the art will 
understand that also other defatted soy protein containing material, such as soy 
protein isolate or toasted soy flour, may be used as starting material. Although soy 
beans may be used as well, the result can be less satisfactory, due to the oil present 
in these beans . 

Brief Summary Paragraph Right (13) : 

Advantageously the viscosity may be reduced, e.g. to facilitate further manipulation 
of the suspension; such reduction in viscosity preferably may be obtained by enzyme 
addition. Suitable enzyme preparation include Pescalase . RTM . (Gist-brocades, the 
Netherlands), B500.RTM. (Gist-brocades, the Netherlands) and Viscozyme.RTM. (NOVO 
Nordisk, Denmark) , or enzyme preparations having similar activity. Preferably 
Pescalase. RTM. protease is used to reduce the viscosity. Although other enzymes, like 
cellulase e.g. present in Viscozyme.RTM., are known to reduce viscosity, surprisingly 
we found that a short incubation with a protease, such as Pescalase . RTM. protease, 
sufficiently reduced the viscosity. For example, about 1 hour incubation at about' 
60. degree. C. with about 0.5 w/w % Pescalase . RTM . protease sufficiently reduces 
viscosity of the suspension comprising soy flour . 
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Brief Summary Paragraph Right (22) : 

After hydrolysis (optionally combined with fermentation) the pH of the hydrolysed 
suspension is lowered and the temperature is raised so as to inactivate the enzymes. 
This will also kill microorganisms which are present, such as Bacillus 
stearothermophilus (which belongs to the natural microbial flora of untoasted soy 
flour) or Bacillus coagulans . The pH is preferably adjusted to between about 3.5 and 
about 4.5, desirably to between about 3.8 and about 4.2. This pH adjustment will 
result in precipitation of a part of the proteins present in the hydrolysed 
suspension. The lower the pH, the more protein will precipitate. This precipitated 
protein will be seperated, e.g., by filtration or centrif ugation, from the final 
soluble soy protein hydrolysate . Although this results in lower production yields for 
the final product, the final product can now be used in almost any desirable food or 
feed product, without producing protein precipitate in these food or feed products. 
E.g. in clear beverages or other products this may be advantageous. Optimally the 
temperature may be raised to from about 80. degree. C. to about 100. degree. C, for 
from about 10 minutes to about 4 hours, preferably for from about 10 to about 3 0 
minutes. In a preferred embodiment of the invention, hydrolysis is terminated by 
incubating for about 15 minutes at a pH of about 4.0 and a temperature of about 
80. degree. C. 

Brief Summary Paragraph Right (28) : 

The soy protein hydrolysate is substantially free of 5 '-IMP and S'-GMP, which means 
that less than about 0.1%. (w/w dry matter) will be present in the soy protein 
hydrolysate . 

Brief Summary Paragraph Right (29) : 

Preferably less than 0.01% (w/w dry matter) 5 '-IMP and 5 ' -GMP will be present in the 
soy protein hydrolysate . 

Brief Summary Paragraph Right (32) : 

Although the flavour enhancer according to the invention enhances the richness of the 
taste of meat-based foodstuffs, the flavour enhancer is particularly suitable for 
enhancing dairy-type flavour notes (like cheese), vegetable -type notes (e.g. carrot, 
tomato, mushroom, onion) and spices (e.g. pepper (pepper heat note enhancement), 
garlic) . A particularly new effect of the flavour enhancer according to the invention 
is the prolonged flavour perception. Addition of the flavour enhancer according to the 
invention to a food product makes the food product's taste last longer in the mouth 
(this is called the linger longer .RTM. taste effect) . Furthermore creamy-tasting 
products taste more creamy and will obtain a thicker mouthfeel when the flavour 
enhancer according to the invention is added to the food product. The use of the soy 
protein hydrolysate will enhance the creaminess and mouthfeel of the food or feed 
product, essentially without increasing the viscosity of these food or feed 
compositions . 

Brief Summary Paragraph Left (1) : 

All percentages based on w/w dry matter. The protein fraction comprises an amino acid 
level of from about 20% to about 55%. The amount of monosodium glutamate on dry matter 
is below about 4%, preferably below about 3%, more preferably below about 2.5%. A 
typical soy protein hydrolysate according to the invention comprises about 1.5% to 
about 2.5% (w/w dry matter) monosodium glutamate. 

Detailed Description Paragraph Right (5) : 

450 g of defatted soy flour 200/80 (52% w/w protein, Cargill B. V., the Netherlands) 
was suspended in 2 . 5 1 water at 2 0. degree. C. in the presence of 0.5% (w/w) 
Pescalase.RTM. protease (Gist-Brocades, the Netherlands). This suspension was heated 
for 10 minutes at 75. degree. C. After cooling to 55. degree. C. and adjusting to pH 
5.1, the suspension was hydrolysed for 15 hours using 2% (w/w) Sumi zyme . RTM . FP 
protease (Shin Nihon, Japan) . After hydrolysis, this mixture was incubated at pH 4.0 
and 80. degree. C. for 15 minutes to stop hydrolysis. After cooling to 40. degree. C. 
the hydrolysate was obtained by centrif ugation for 30 minutes at 2200 g. The pellet 
was washed twice with process water. The resulting slurry was filtered at a pressure 
of 0.4 to 1 bar using Dicalite 418 as a filter aid. After concentration by rotary 
evaporation at 40. degree. C. , 50 mbar, the filtrate was spray-dried (inlet temperature 
130. degree. C, outlet temperature 80. degree. C). A light coloured powder was 
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obtained. 

Detailed Description Paragraph Right (14) : 

351 g of defatted soy flour 200/80 (52% w/w protein, Cargill B. V., the Netherlands) 
was suspended in 1.5 1 water at 60. degree. C. in the presence of 0.5% Pescalase . RTM . 
protease (Gist-brocades, the Netherlands) . The enzyme was dosed as percentage of the 
dry matter of the suspension. The temperature of the suspension was raised to 
75. degree. C. in 3 . 5 hours. During cooling of the suspension to 55. degree. C. , the pH 
was raised to 8.0 using KOH. After adding 0.75% (weight/dry weight) Pescalase . RTM. 
protease, these conditions were maintained for 2 hours. Then the pH was adjusted to 
5.1 using H.sub.2 SO. sub. 4, and an inoculum of B. coagulans CBS 772.97 and it 
(weight/dry weight) Sumizyme . RTM. FP protease (Shin Nihon, Japan) were added to the 
mixture. The inoculum of B. coagulans CBS 772.97 was made by culturing a frozen 
culture of B. coagulans CBS 772.97 on a medium of glucose and Gistex yeast extract 
(Gist-brocades) pH=5 for 16 hours at 55. degree. C. To the suspension about 5. 10. sup. 3 
cells per ml (final concentration of cells in the suspension, after addition of the 
cells to the suspension) were dosed. The mixture was fermented and hydrolysed at 
constant pH and temperature for 15 hours . The reaction was terminated by adding 
H.sub.2 SO. sub. 4 to a pH of 4 . 0 was reached and raising the temperature to 82. degree. 
C. in 2 hours. After cooling the suspension to 40. degree. C, the non-solubilized 
material was removed by centrif ugation for 30 min at 2200 g. The pellet was washed 
twice with water. After a heatshock for 5 min at 95. degree. C, the supernatant was 
concentrated in a glass evaporator at 60. degree. C. and 120-150 mbar. Afterwards, the 
pH of the concentrate was adjusted to 5 . 1 and the material was spray dried. 

Detailed Description Paragraph Right (19) : 

351 g of defatted soy flour, Nutrisoy . RTM. 7B flour (53% w/w protein, ADM, The 
Netherlands) was suspended in 1.5 1 water at 60. degree. C. in the presence of 0.5% B 
500. RTM. protease (Gist-brocades, the Netherlands). The enzyme was dosed as percentage 
of the dry matter of the suspension. The temperature of the suspension was raised to 
75. degree. C. in 3.5 hours. During cooling of the suspension to 55. degree. C, the pH 
was raised to 8 . 0 using KOH. After adding 0.75% (weight/dry weight) B 500. RTM. 
protease, these conditions were maintained for 2 hours. Then the pH was adjusted to 
5.1 using H.sub.2 SO. sub. 4, and an inoculum of B. coagulans CBS 772.97 and 1% 
(weight/dry weight) Flavourzyme . RTM . protease (Novo Nordisk A/S, Denmark) were added 
to the mixture. The inoculum of B. coagulans CBS 772.97 was made by culturing a frozen 
culture of B. coagulans CBS 772. 97 on a medium of glucose and Gistex. RTM. yeast 
extract (Gist -brocades) pH=5 for 16 hours at 55. degree. C. To the suspension about 
5. 10. sup. 3 cells per ml (final concentration of cells in the suspension, after 
addition of the cells to the suspension) were dosed. The mixture was fermented and 
hydrolysed at constant pH and temperature for 15 hours. The reaction was terminated by 
adding H.sub.2 SO. sub. 4 to a pH of 4 . 0 was reached and raising the temperature to 
82. degree. C. in 2 hours. After cooling the suspension to 40. degree. C. , the 
non-solubilized material was removed by centrifugation for 30 min at 2200 g. The 
pellet was washed twice with water. 

Detailed Description Paragraph Left (9) : 

The dough was kneaded, moulded and baked for 6 min. at 270/2 80 . degree . C. The smell of 
these crackers changed from staled to more fresh, due to the addition of the soy 
protein hydrolysate . the taste changed from musty, floury to new, roasted, nutty and 
cheese-like . 

Detailed Description Paragraph Table (6) : 

2000 g flour 1100 g water 100 g yeast 40 g salt 

60 g commercial bread improver 800 g fat 10 g soy protein hydrolysate obtained in 
Example 1 

Detailed Description Paragraph Table (7) : 

. 984 g flour 330 g water 150 g soft type bakery 

fat 6 g salt 30 g dextrose 0.070 g cystein 7.5 g Soy protein hydr olysate obtained in 
Example 1 

Other Reference Publication (2) : 

Baek et al . , "Evaluation of the Enzymatic Hydrolysis of defatted soybean meal by 
response surface methodology," (abstract). Institute of Food Technologists, 1996 IFT 
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Annual Meeting, p. 12 0. 
CLAIMS : 

1. A process for producing a soy protein hydrolysate, the process comprising the steps 

of : 

(i) forming an aqueous suspension of a soy protein containing starting material; 

(ii) heating said aqueous suspension for at least from about 1 minute to about 15 
minutes at a temperature of from about 60. degree. C. to about 82. degree. C. ; 

(iii) incubating said suspension with a protease mixture comprising endoprotease and 
exoprotease activity at from about 40. degree. C. to about 60. degree. C. at a pH of 
from about 4 to about 6 for a sufficient time to obtain an amino acid level in the 
suspension of from about 20% to about 55%; and 



(iv) adjusting the pH and temperature of said suspension to inactivate said 
endoprotease and exoprotease and obtain said soy protein hydrolysate, 

wherein said hydrolysate: (a) enhances the flavour of meat and a flavour selected from 
the group, consisting of dairy flavour, vegetable flavour, and spice flavour, (b) 
enhances the creaminess and mouthfeel of food or feed compositions, or (c) provides 
for prolonged delivery of taste perception to food or feed compositions. 

2. The process according to claim 1, which further comprises recovering said soy 
protein hydrolysate . 

6. The method of using the soy protein hydrolysate produced by the process of claim 1 
to enhance flavour, wherein said method comprises adding said hydrolysate to food or 
feed such that the flavour of said food or feed is enhanced. 

8. A process for prolonging the taste of a food or feed composition, the process 
comprising adding a soy protein hydrolysate produced by the process of claim 1 to said 
food or feed composition. 

9. The method of using the soy protein hydrolysate produced by the process of claim 1 
to enhance the creaminess and mouthfeel of food or feed compositions, without 
increasing the viscosity of these food or feed compositions, wherein said method 
comprises adding said hydrolysate to said food or feed compositions such that 
creaminess and mouthfeel is enhanced. 

10. The method of using the soy protein hydrolysate produced by the process of claim 1 
to enhance the vegetable taste of food or feed compositions, wherein said method 
comprises adding said hydrolysate to said food or feed compositions such that 
vegetable taste is enhanced. 

11. The method of using the soy protein hydrolysate produced by the process of claim 1 
to enhance the spicy taste of food or feed compositions, wherein said method comprises 
adding said hydrolysate to said food or feed compositions such that spicy taste is 
enhanced. 

12. The method of using the soy protein hydrolysate produced by the process of claim 1 
to enhance the cocoa and/or chocolate taste of food or feed compositions, wherein said 
method comprises adding said hydrolysate to said food or feed compositions such that 
cocoa and/or chocolate taste is enhanced. 

13. The method of using the soy protein hydrolysate produced by the process of claim 1 
to enhance the butter- taste of food or feed compositions, wherein said method 
comprises adding said hydrolysate to said food or feed compositions such that 
butter- taste is enhanced. 

14. A process for producing a soy protein hydrolysate, the process comprisinq the 
steps of: ^ 
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(i) forming an aqueous suspension of a defatted soy flour ; 

(ii) heating said aqueous suspension for at least about 5 minutes at a temperature of 
from about 65. degree. C. to about 82. degree. C; 

(iii) incubating said suspension with an Aspergillus protease mixture comprising 
endoprotease and exoprotease activity at from about 40. degree. C. to about 60. degree. 
C. at a pH of from about 4 to about 6 for a sufficient time to obtain an amino acid 
level in the suspension of from about 20% to about 55%; 

(iv) lowering the pH of said aqueous suspension to between about 3.5 and about 4.5 and 
increasing the temperature to from about 80. degree. C. to about 100. degree. C. for 
from about 10 minutes to about 4 hours; and 

(v) lowering the temperature of said aqueous suspension to from about 25. degree. C to 
about 40. degree. C. to obtain said soy protein hydrolysate, 

wherein said hydrolysate : (a) enhances the flavour of meat and a flavour selected from 
the group consisting of dairy flavour, vegetable flavour, and spice flavour, (b) 
enhances the creaminess and mouthfeel of food or feed compositions, or (c) provides 
for prolonged delivery of taste perception to food or feed compositions. 

15. The method of using the soy protein hydrolysate produced by the process of claim 
14 to enhance flavour, wherein said method comprises adding said hydrolysate to food 
or feed such that the flavour of said food or feed is enhanced. 

17. A process for prolonging the taste of a food or feed composition, the process 
comprising adding a soy protein hydrolysate produced by the process of claim 14 to 
said food or feed composition. 

18. The method of using the soy protein hydrolysate produced by the process of claim 
14 to enhance the creaminess and mouthfeel of food or feed compositions, essentially 
without increasing the viscosity of these food or feed compositions, wherein said 
method comprises adding said hydrolysate to said food or feed compositions such that 
creaminess and mouthfeel is enhanced. 

19. The method of using the soy protein hydrolysate produced by the process of claim 
14 to enhance the vegetable taste of food or feed compositions, wherein said method 
comprises adding said hydrolysate to said food or feed compositions such that 
vegetable taste is enhanced. 

2 0. The method of using the soy protein hydrolysate produced by the process of claim 
14 to enhance the spicy taste of food or feed compositions, wherein said method 
comprises adding said hydrolysate to said food or feed compositions such that spicy 
taste IS enhanced. ^ ^ 



21. The method of using the soy protein hydrolysate produced by the process of claim 
14 to enhance the cocoa and/or chocolate taste of these food or feed compositions 
wherein said method comprises adding said hydrolysate to said food or feed 
compositions such that cocoa and/or chocolate taste is enhanced. 

22. The method of using the soy protein hydrolysate produced by the process of claim 

rL^^H^^^'^HH- ^^''^''^^^f ^ ^^^^^ ^^''^ ^^^^ compositions, wherein said method 

comprises adding said hydrolysate to said food or feed compositions such that 
butter- taste is enhanced. 

23. A process for producing a soy protein hydrolysate, the process comprising the 
steps of: ^ 

(i) forming an aqueous suspension of a soy protein containing starting material; 

(ii) heating said aqueous suspension for at least from about 1 minute to about 15 
minutes at a temperature of from about 60. degree. C. to about 82. degree. C; 

(iii) incubating said suspension with a protease mixture comprising endoprotease and 
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exoprotease activity at from about 40. degree. C. to about 60. degree C at a dH of 
from about 4 to about 6 for a sufficient time to obtain an aminlJcid leJel in thf 
suspension of from about 20% to about 55%; and 

iidL^fJ^f!^''^ ^""^ temperature of said suspension to inactivate said 

endoprotease and exoprotease and obtain said soy protein hydrolvsate. 



wherein said hydrolysate is a flavour enhancer. 



Tteps liT^^^ producing a soy protein hydrolvsate. the process comprising the 
(i) forming an aqueous suspension of a defatted soy flour ; 

(iv) lowering the pH of said aqueous suspension to between about 3 5 and about 4 5 .nH 
increasing the temperature to from about 80. degree, c. to about 100 decree C fal 
from about 10 minutes to about 4 hours; and luo.aegree. C. for 

111 temperature of said aqueous suspension to from about 25 decree C t-o 

about 40. degree. C. to obtain said soy protein hydrolvsate. 2 5. degree, c. to 



wherein said hydrolysate is a flavour enhancer. 



of 6 



5/30/02 3:15 PM 



Record Display Form 



http://westbrs:8002/bin/cgi-bin/accum_qu...JDBD&action-PRESENT&p_L=20&^^ 



WEST 



□ 



Generate Collection 



Print 



L4 : Entry 4 of 7 



File: USPT 



Dec 1, 1999 



DOCUMENT- IDENTIFIER: US 5 998190 A 
TITLE: Enzyme with protease activity 



Detailed Description Paragraph Right (61) : 

Soy flour (prepared from defatted and peeled soy beans) were pelletized at 95. degree. 
C. and grinded afterwards. The soy flour is suspended in deionized water to 15% dry 
substance. 5 mg protease I enzyme protein per g of dry substance and 5 mg protease II 
enzyme protein per g of dry substance, respectively, was added to the soy slurry. The 
slurry was incubated at 4 0. degree. C. and pH 5-6. The viscosity in the slurry was 
measured after 1, 2 and 24 hours of incubation on a Brookfield LV DV III viscometer 
using a small sample adaptor with spindle #31 at 250 rpm. The residual viscosities 
were as follows: 
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Dec 1 , 1999 



L6: Entry 11 of 26 File: USPT 

DOCUMENT- IDENTIFIER: US 5998190 A 
TITLE: Enzyme with protease activity 

Brief Summary Paragraph Right (5) : 

Acid proteases are widely used industrially, e.g. in the preparation of food and feed 
in the leather industry (e.g. to dehair hides), in the production of protein 
hydrolysates and in the wine making and brewing industry. 

Brief Summary Paragraph Right (55) : 

Further the enzyme or enzyme preparation of the invention may be useful to make 
protein hydrolysates from, e.g., vegetable proteins like soy, pea, lupin or rape seed 
protein, milk like casein, meat proteins, or fish proteins. The protease may be used 
for protein hydrolysates to improve the solubility, consistency, taste or 
fermentability, to reduce antigenicity or for other purposes to make food, feed or 
dedical products. The protease may be used alone or together with other proteases or 
together with other enzymes like exopeptidases . The use of the protease of the 
invention together with exopeptidase rich enzyme preparations will improve the taste 
of the protein hydrolysates . 

Detailed Description Paragraph Right (61) : 

Soy flou r (prepared from defatted and peeled soy beans) were pelletized at 95 degree 
C. and grinded afterwards. The soy flour is suspended in deionized water to 15% dry 
substance. 5 mg protease I enzyme protein per g of dry substance and 5 mg protease II 
enzyme protein per g of dry substance, respectively, was added to the soy slurry The 
slurry -was incubated at 40. degree. C. and pH 5-6. The viscosity in the slurry was 
measured after 1, 2 and 24 hours of incubation on a Brookfield LV DV III viscometer 
using a small sample adaptor with spindle #31 at 250 rpm. The residual viscosities 
were as follows: 

Detailed Description Paragraph Right (82) : 

Ground defatted feed guality soy was mixed with deionised water under the conditions 
described below. The hydrolysis was carried out in two steps in order to simulate the 
pH conditions m the stomach and the small intestine. The performance of Protease II 
of the invention was compared with that of Bio-Feed Pro, which by Brenes et al 1993 
has been demonstrated to result in improved weight gain and feed efficiency wheA used' 
m broiler diets. 

Detailed Description Paragraph Table (3) : 

. . Hydrolysis conditions: 

„ ■ -r. r = Hydrolysis mixture 70 g ground defa tted soy 330 

g deionised water Temperature 40. degree. C. pH 1st step 4 . 0 2nd step 6 .5 Time 1st step 
180 minutes 2nd step 180 minutes Enzymes 1st step I) Pepsin 1 . 92 g (Merck art 7190) 
^JL Bio-Feed Pro 3.0 L 5.5 AU/kg soya III) I + protease II 0.19 AU/kg soya 2nd 
step I) Pancreatm 6 g (Sigma P 1750) II) I + Bio-Feed Pro 3 . 0 L 5 . 5 AU/kg soya III) i 
+ Protease II 0.19 AU/kg soya ^ ^ ^ ^ 
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Dec 31, 1991 



DOCUMENT- IDENTIFIER: US 5077062 A 

TITLE: Hydrolyzed soy protein and process for preparing soy protein 
Abstract Paragraph Left (1) : 

A low sodium, low monosodium glutamate soy hydrolysate is prepared from a soy 
material, as for instance, soy flour, soy meal or soy grits by hydrolyzing the soy 
material with a protease enzyme in water. The hydrolysis is conducted in the absence 
of the addition of either acid or base at a temperature of about 90. degree, for 2 
hours. After deactivating the enzyme and dewatering the mixture the resulting 
hydrolysate contains from about 45 to about 55 weight percent of enzymatic hydrolyzed 
soy based protein, from about 1 to about 3 weight percent fat, from about 5 to about 9 
weight percent ash, from about 2 to about 8 weight percent water, from about 32 to 
about 36 weight percent carbohydrate, and less than 0.1 weight percent sodium. 

Brief Summary Paragraph Right (11) : 

The objects of the invention are also achieved in a process for preparing such a 
hydrolyzed soy protein which comprises selecting a soy material from the group 
consisting of soy flour, soy meal and soy grits and admixing this material with a 
quantity of water. A quantity of a protease enzyme is added to the soy product in the 
water. The mixture of the soy material and the enzyme in the water is then mixed while 
heating to a temperature of from about 85. degree. F. to about 100. degree. F. The 
mixture is maintained at this temperature for a time period of from about 1 hour 45 
minutes to about 2 hours 15 minutes to partially enzymatically hydrolyze the protein 
in the soy material. The enzyme is then deactivated and the mixture is dried to a 
solids level of about 90% solids. 

Brief Summary Paragraph Right (18) : 

Typically the enzymatically hydrolyzed soy protein in the product of the invention has 
an average molecular weight of about 670,000 based on a standard molecular weight of 
about 1,400,000 for an unhydrolyzed soy flour protein. The soy hydrolysate of the 
invention, as isolated using the process of the invention, typically also has a metals 
content equivalent to that of the starting soy material insofar as no additional 
metals are added because of acid or base hydrolyzing conditions. Potassium is thus 
present at a level less than about 2.5 weight percent, calcium, magnesium and 
phosphorus are present at a level of less than 0.1 weight percent and other metals 
including aluminum, barium, chromium, copper, iron, manganese, strontium and zinc are 
present at amounts less than 0.01 weight percent. 

Drawing Description Paragraph Right (3) : 

FIG. 2 is a graph of the molecular weight distribution of a soy flour utilized as the 
starting material in the process of the invention for making a soy hydrolysate of the 
invention. 

Detailed Description Paragraph Right (2) : 

Soy beans are grown in large quantities in both the United States and in other 
countries. After harvesting, the soy beans can be stored or processed directly. For 
processing, they are first screened to remove foreign material and then cracked. The 
hulls are removed from the cracked beans leaving bean chips. These bean chips are 
conditioned by heating and then passed through flaking rollers to yield full fat 
flakes. The full fat flakes are treated with solvents (generally hexane) in a solvent 
extraction tower. The soy bean oil as well as certain other lipid components, i.e. 
lecithin, are soluble or miscible in the solvent and are separated from the defatted 
flakes. Soy bean oil and lecithin phospholipids can be recovered from the solvent by 
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distillation or other similar processes. 
Detailed Description Paragraph Right (3) : 

The defatted flakes are treated to remove excess solvent and then cooked and toasted. 
The product is then cooled and ground to a meal or to grits. These in turn can be 
ground further to flour. The grits, meal or flour generally contains from about 45 to 
about 60% protein depending upon subsequent processing or additives added thereto. 
Alternatively, after cooking and toasting the defatted flakes can be treated to remove 
the sugars to yield a higher percentage protein product, i.e. a product having about 
65% protein. Even higher protein products approaching 90% protein can be obtained by 
isolating the protein from all other components of the defatted flake. 

Detailed Description Paragraph Right (4) : 

The lecithin removed from the defatted flakes by the solvent extraction can be 
separated from the oil and added back to the defatted flakes to increase the fat 
content of the soy flour or soy grits . 

Detailed Description Paragraph Right (5) : 

Typically, to produce a soy based hydrolyzed vegetable protein via the prior art 
processes, a deoiled soy material, i.e. as for instance soy flour, soy grits, soy 
meal, is acid hydrolyzed. The acid used in the acid hydrolysis is then neutralized and 
a dry product obtained by spray drying or the like. Typically, this soy based 
hydrolyzed vegetable protein contains up to 45 or 5 0% salts and around 10% monosodium 
glutamate. This product generally has a pH of about pH 5.2 or 5.3. When judged 
strictly on its flavoring characteristics, such hydrolyzed vegetable protein is 
extremely useful, however, when judged from an overall total health standpoint, the 
upwards of 50% salt content and the 10% monosodium glutamate content of this 
hydrolyzed protein detracts from its overall characteristics and acceptability for use 
in food products directed to those who are more health conscious. 

Detailed Description Paragraph Right (9) : 

The soy hydrolysate of the invention and the process for preparing the same utilizes a 
deoiled soy material, as for instance soy flour, soy meal or soy grits, as the basic 
starting material. This material is suspended in water and a quantity of a protease 
enzyme added thereto. The suspension is heated to a processing temperature to 
solubilize both the material and the enzyme and held at this processing temperature 
for a period of time sufficient to hydrolyze a particular percentage of the peptide 
bonds of the protein within the soy material. Since no additional acid or base is 
added during the hydrolysis, the hydrolysis is conducted at essentially the pH of the 
material itself. Such pH generally ranging from about 6.6 to about 7.2. 

Detailed Description Paragraph Right (11) : 

After hydrolysis, utilizing the essentially neutral pH enzymatic hydrolysis conditions 
of the invention, the degree of hydrolysis of the resulting sodium hydrolysate is from 
about 50 to about 53% with the typical product having about 53% of the peptide bonds 
undergoing hydrolysis. The molecular weight of this product is about 670,000 as 
compared to a molecular weight of about 1,400,000 for a standard soy flour which could 
serve as a starting material for the hydrolysis reaction of the invention. 

Detailed Description Paragraph Right (13) ; 

The plots of FIGS. 1 and 2 show a size exclusion chromatography plot a soy hydrolysate 
of the invention in FIG. 1 and of a standard soy flour which has not been hydrolyzed 
in FIG. 2. As is evident from comparing the plots of FIG. 1 and FIG. 2, the plot of 
FIG. 1 shows considerably increase of longer retention time fractions indicating a 
decrease in the molecular size of the sample of the plot of FIG. 1 compared to that of 
FIG. 2. 

Detailed Description Paragraph Right (14) : 

In addition to the chromatographic plots other information can be extracted from such 
size exclusion chromatography as is shown in Tables 1 and 2 below. Table 1 is a 
molecular weight distribution report for a soy hydrolysate of the invention and Table 
2 a similar molecular weight distribution report for the soy flour reference standard 
sample of FIG. 2. 

Detailed Description Paragraph Right (15) : 
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In addition to protein, the soy hydrolysate of the invention as well as the referenced 
soy flour of FIG. 2, contain other molecular moieties including a carbohydrate 
fraction and lipid fraction. These fractions also show up in the plots of the size 
exclusion chromatography and would be essentially unchanged by the hydrolysis reaction 
of the invention. For Tables 1 and 2. the polydispersivity quantitatively measures the 
breadth of molecular weight distribution with a value 1 being obtained for a 
completely monodispersed sample. The number average molecular weight (Mm) is an index 
of the smaller molecules in the distribution. The weighted average molecular weight 
(Mw) is an index of slightly larger molecules, and the Z average molecular weight (Mz) 
refers to the high molecular weight components of the distribution. 

Detailed Description Paragraph Right (16) : 

In a strictly qualitative manner it can be considered that the soy hydrolysate of the 
invention has a molecular weight of about 670 , 000 . +- . 50, 000 based on a standard 
molecular weight of about 1 , 400 , 000 . +- . 50 , 000 for an unhydrolyzed soy flour protein. 
This represents a degree of hydrolysis of about 53%. As is evident from the plot of 
FIG. 1, there is little increase in the proportion of sample which is retained beyond 
about 16 minutes indicating that the soy hydrolysate of the invention is not 
hydrolyzed to such an extent that an overly abundant amount of free amino acids ar 
liberated. The hydrolysis is a limited hydrolysis- -not a complete hydrolysis to free 
amino acids. Thus, the hydrolysis of the invention results in the formation of 
oligopeptides and not free amino acids. This is of particular importance with respect 
to glutamic acid. Glutamic acid comprises about 20% of the amino acids of soy protein. 
By avoiding the formation of glutamic acid, the process of the invention avoids the 
formation of monosodium glutamate. 

Detailed Description Paragraph Right (18) : 

1800 pounds of soy flour was admixed with 4500 pounds of water in a blender equipped 
with a high shear solubilizing impeller. 1500 grams of a fungal protease enzyme, i.e. 
Milezyme AFP 2000 available from Miles Laboratories, Elkhart, Ind. , was added. At this 
point the solids, i.e. the soy flour and the enzyme, represents a 28% weight percent 
suspension of solids in the water. The soy flour and the protease enzyme in the water 
was stirred and steam was injected into the open reaction vessel. Steam was injected 
until a temperature of 90. degree. F. was achieved. Steam and water contained therein 
to achieve this temperature resulted in an addition of 630 additional pounds of water 
thus diluting the solids content down to 26% weight percent solids. The resulting 
thick solution of soy flour and enzyme in water was stirred at 90. degree. F. for 2 
hours. The solution was then heated to 185. degree, by steam injection to heat kill the 
enzyme. The resulting solution was then spray dried to yield a soy hydrolysate product 
of the invention. The product was dried to achieve a moisture content of below 20%, 
but preferable below 8%. The final moisture of the product ranged from 98% solids to 
about 92% solids based on a weight percentage. 

Detailed Description Paragraph Right (19) : 

The enzyme is used at a level of about 1000 to about 2000 grams per 1800 pounds soy 
flour. The percent of the solids, i.e. the soy flour and the enzyme to water, 
typically ranges from 18 weight percent solids to about 3 0 weight percent solids with 
a range of 26 to 28 percent being preferred. During enzymatic hydrolysis the 
temperature is maintained between 85. degree, and 95. degree. F. with a temperature of 
about 90. degree. F. preferred. The hydrolysis is conducted from about 1 hour 45 
minutes to about 2 hours 15 minutes with a time period of about 2 hours preferred. As 
noted above, the final product is dried to achieve a preferred moisture level of about 
2 to about 8%, however, moistures levels up to about 20% might be acceptable dependina 
upon the final use of the product. 

Detailed Description Paragraph Right (21) : 

Useful for starting materials for the soy hydrolysate of the invention are soy flour 
soy meal and soy gr its with soy flour being preferred because of its particle size aAd 
Its ease of solubility. 

Detailed Description Paragraph Right (32) : 

It is, of course recognized that the amino acid content will be somewhat variable 
depending upon the protein content of the soy product, i.e. the soy flour, the soy 
meal or the soy grits, utilized as a starting material. For this reason the amino acid 
values are given a variance of .+-.0.5% for those amino acids which are present at 
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less than 10% of the total protein and .+-.1.0% for those amino acids which are 
present in an amount greater than 10% of the total protein. 

Detailed Description Paragraph Right (34) : 

Typically, potassium is present at a level of about 2.0 to 2.5 in the soy flour, soy 
meal or soy grit starting material used in the process of the invention. As such, the 
potassium level of the final soy hydrolysate of the invention is at a level less than 
about 2.5 weight percent. Calcium, magnesium and phosphorus are present in amounts 
below about 0.1 weight percent with other metals only present in amounts less than 100 
parts per million or 0.01 weight percent. Such other metals include aluminum, barium, 
chromium, copper, iron, magnesium, strontium and zinc. These metals may be completely 
absent if the soy flour, soy mill or soy grit utilized for the starting material for 
the process of the invention does not contain such metals, however, if they are, in 
fact, contained in the soy flour, soy grit or soy meal, the metals will be present in 
the final product at the same level as they were in the starting material. 

Detailed Description Paragraph Right (35) : 

It is evident that the soy hydrolysate of the invention maintains the same nutritional 
values as soy protein from raw soy beans, since the individual amino acids of the 
protein are maintained and since physiologically necessary minerals, i.e. calcium, 
phosphorus, iron, etc., are also maintained in the soy hydrolysate p roduced from the 
soy flour, soy meal or soy grits. ~ 

Detailed Description Paragraph Table (2) : 

TABLE 2 ^ ^ SOY FLOUR REFERENCE 

. MOLECULAR WEIGHT DISTRIBUTION . sup . 1 Number 

Average (Mn) 193240 Weight Average (Mw) 1430180 2 Average (Mz) 3619014 Polydispersity 
7.401 ESTIMATED % HYDROLYSIS Sample Mw : 1430180 Standard Mw: 1430180 Estimated % 

Hydrolysis: 0.0 .sup.l SEPARON HEMABIO 300 SEC 

Column, 8 .times. 250 mm, A 280 nm. Mobile phase: 0 . 2M Na2C03, 1 ml/min. 

CLAIMS : 

11. A soy protein hydrolysate comprising: 

a protein containing soy material selected from the group consisting of soy flour soy 
meal and soy grits enzymatically hydrolyzed such that from about 50 to about 55% of — 
the peptide bonds of the protein of said soy material are hydrolyzed and said protein 
has an amino acid composition of about 4. 4. +-.0.5% isoleucine, 8.0.+- 0 5% leucine 
6. 4. +-.0.5% lysine, 5.1. +-.0.5% phenylalanine, 4. 3. +-.0.5% threonine, 1.0 +-0 5%' 
tryptophan, 4. 6. +-.0.5% valine, 1.3. +-.0.5% methionine, 1.2. +-.0.5% cystine 
4 6. +-.0.5% alanine, 7.1. +-.0.5% arginine, 12.1. +-.1.0% aspartic acid, 19. 3!+-. 1 0% 
glutamic acid, 4. 4. +-.0.5% glycine, 2. 6. +-.0.5% histidine, 5. 7. +-.0.5% proline 
5. 8. +-.0.5% serine, and 3. 4. +-.0.5% tyrosine; 

less than 0.1 weight percent of sodium; and 

less than 0.1 weight percent of monosodium glutamate. 

12. A soy protein hydrolysate of claim 11 including: 

said hydrolysate having a pH of from about 6 . 6 to about 7.2. 

13. A soy protein hydrolysate of claim 11 wherein: 

said enzymatically hydrolyzed protein of said soy material has an average molecular 

^^"""^^ 670, 000. +-.50, 000 based on a standard molecular weight of about 
1,400,000.+- .50, 000 for an unhydrolyzed soy flour protein. 

14. A soy protein hydrolysate of claim 11 further including: 

metals individually chosen from the group consisting of calcium, magnesium and 
phosphorous present m an amounts less than about 0.1 weight percent; 

potassium present at a level less than about 2.5 weight percent; and 
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couDer ^^tin^"^""^^^^ ^^"""^^ from the group consisting of aluminum, barium, chromium 
wSght'pe^ceAt ^^^^^ strontium and zinc present in amounts not exceeding 0.0^ 
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DOCUMENT- IDENTIFIER: US 5854050 A 
TITLE: Enzyme with protease activity 



Detailed Description Paragraph Right (83) : 

Soy flour (prepared from defatted and peeled soy beans) were pelletized at 95. degree. 
C. and grinded afterwards. The soy flour is suspended in deionized water to 15% dry 
substance. 5 mg protease I enzyme protein per g of dry substance and 5 mg protease II 
enzyme protein per g of dry substance, respectively, was added to the soy slurry. The 
slurry was incubated at 40. degree. C. and pH 5-6. The viscosity in the slurry was 
measured after 1, 2 and 24 hours of incubation on a Brookfield LV DV III viscometer 
using a small sample adaptor with spindle #31 at 250 rpm. The residual viscosities 
were as follows: 
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Dec 29, 1998 



DOCUMENT- IDENTIFIER: US 5854050 A 
TITLE: Enzyme with protease activity 

Brief Summary Paragraph Right (6) : 

Acid proteases are widely used industrially, e.g. in the preparation of food and feed 
m the leather industry (e.g. to dehair hides), in the production of prote in 
hydrolysates and in the wine making and brewing industry. 

Brief Summary Paragraph Right (5S) : 

Further the enzyme or enzyme preparation of the invention may be useful to make 
protein hydrolysates from, e.g., vegetable proteins like soy, pea, lupin or rape seed 
protein, milk like casein, meat proteins, or fish proteins. The protease may be used 
for protein hydrolysates to improve the solubility, consistency, taste, or 
fermentability, to reduce antigenicity or for other purposes to make food, feed or 
dedical products. The protease may be used alone or together with other proteases or 
together with other enzymes like exopeptidases . The use of the protease of the 
invention together with exopeptidase rich enzyme preparations will improve the taste 
of the protein hydrolysates . 

Detailed Description Paragraph Right (83) : 

Soy flour (prepared from defatted and peeled soy beans) were pelletized at 95 degree 
C. and grinded afterwards. The soy flour is suspended in deionized water to 15% dry 
substance. 5 mg protease I enzyme protein per g of dry substance and 5 mg protease II 
enzyme protein per g of dry substance, respectively, was added to the soy slurry The 
slurry was incubated at 40. degree. C. and pH 5-6. The viscosity in the slurry was 
measured after 1, 2 and 24 hours of incubation on a Brookfield LV DV III viscometer 
using a small sample adaptor with spindle #31 at 250 rpm. The residual viscosities 
were as follows: 

Detailed Description Paragraph Right (109) : 

Ground defatted feed quality soy was mixed with deionised water under the conditions 
described below. The hydrolysis was carried out in two steps in order to simulate the 
pH conditions m the stomach and the small intestine. The performance of Protease II 
of the invention was compared with that of Bio-Feed Pro, which by Brenes et al 1993 
has been demonstrated to result in improved weight gain and feed efficiency when used' 
in broiler diets. 

Detailed Description Paragraph Table (3) : 

— Hydrolysis conditions : 

— _ ; Hydrolysis mixture 70 g ground defatted soy 330 

?80 i?n,';^!f ^/^'"P^rature 40. degree. C. pH 1st step 4.0 2nd step 6 .5 Time 1st step 
180 minutes 2nd step 180 minutes Enzymes 1st step I) Pepsin 1.92 g (Merck art. 7190) 
II) I + Bio-Feed Pro 3.0 L 5.5 AU/kg soya III) I + protease II 0.19 AU/kg soya 2nd 
step I) Pancreatm 6 g (Sigma P 1750) II) I + Bio-Feed Pro 3.0 L 5.5 AU/kg soya III) i 
+ Protease II 0.19 AU/kg soya «iJ/j^g soya 111; i 
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DOCUMENT- IDENTIFIER: US 4483874 A 
TITLE: Preparation of milk substitute 



Abstract Paragraph Left (1) : 

Preparation of a proteinaceous material suited for use in milk substitutes by- 
treatment of crude vegetable proteins such as soy flour, faba bean flour and the like 
with an SPS-ase preparation. In addition to conversion of the vegetable protein, the 
treatment hydrolyzes the soluble polysaccharide content in the crude vegetable protein 
into predominantly mono- and di -saccharides , including dissolving +hydroly2ing 
previously insoluble polysaccharides. 

Brief Summary Paragraph Right (5) : 

By practice of this invention, inexpensive forms of vegetable protein may be converted 
into a water soluble protein and carbohydrate product suited to preparation of a milk 
substitute therefrom. The product is soluble or dispersable at pH 4 . 5 . As the art well 
knows, vegetable proteins are ill -adapted for use in milk substitutes, (see, for 
example, the discussion posed in U.S. Pat. No. 3,843,828), and must be converted into 
a proteinaceous substance better adapted to milk substitute purposes. The purity of 
the vegetable protein to be converted has received attention by the art, as witness 
the oft repeated comment in U.S. Pat. No. 3,843,828, that an isolated vegetable 
protein should be employed. The patent describes isolation of protein from soy flakes. 
Isolation of the protein is required, because the carbohydrate component present in 
vegetable protein forms such as soy flour, cottonseed meal, faba bean flour, etc. 
available inexpensively and almost directly from vegetable oil extraction facilities 
are not considered desirable for inclusion in milk substitutes. For lack of more apt 
terminology, soy flour and the like are herein termed relatively crude protein forms, 
to distinguish such forms from the protein isolates recoverable therefrom, containing 
less polysaccharides per unit weight than the crude form. 

Brief Summary Paragraph Right (7) : 

Practice of this invention involves concurrent conversion of both protein and 
polysaccharide in the relatively crude vegetable proteins such as soy flour, faba bean 
flour, cottonseed meal and the like to form directly products suited for employment as 
a step-product in production of a milk substitute. The products may be marketed as 
such in concentrate form for others to employ in production of milk substitutes. Other 
uses for the products also exist. Soy milk is employed for preparation of tofu, and an 
improved soy milk can be prepared by practice of this invention. 

Brief Summary Paragraph Right (9) : 

Briefly stated, this invention comprises treating a relatively crude vegetable protein 
such as soy flour or fullfat soy flour, faba bean flour and the like, in suspension at 
pH 4-5, preferably at pH 4.5 with an SPS-ase preparation, preferably the SPS-ase of 
Aspergillus aculeatus CBS 101.43. CBS is Centraalbureau voor Schimmelcultures , Baarn, 
The Netherlands. With this enzyme it is possible to obtain high product yields and 
quality products. SPS-ase and the SPS-ase preparations herein preferred are described 
in detail by U.S. patent application, Ser. No. 334,329, reference thereto being made 
for full description of this enzyme, and its properties and its preparation from the 
microorganism source thereof. 

Brief Summary Paragraph Right (10) : 

The usual vegetable protein in relatively crude form available commercially e.g., 
defatted soy flour, faba bean flour, deoiled cotton seed meal, etc. contain proteins 
that are not water soluble at their isoelectric points. Practice of this invention 
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converts the vegetable protein into lower molecular weight proteinaceous substances 
. that are more soluble at the isoelectric point of the vegetable protein, and in 
particular are largely water soluble at pH 4.5. 

Brief Summary Paragraph Right (11) : 

Practice of this invention is characterized also by capability for converting 
polysaccharides into the desirable mono- and di-saccharides . A substantial 
polysaccharide content is present in crude vegetable protein forms such as soy flour 
faba bean flour, deoiled cottonseeds, etc. Water insoluble polysaccharides would of' 
course, be removed by separation following enzymatic conversion of the vegetable 
protein into a more water soluble proteinaceous substance. However, not all 
polysaccharides in vegetable protein forms are water insoluble. Absent presence of 
appropriate carbohydrase activity during the enzymatic digestion, a significant water 
soluble polysaccharide content accompanies the protein through all dissolution and 
precipitation steps in the conversion thereof, to appear finally in the milk 
substitute as an undesired polysaccharide component. Care must be taken so that 
carbohydrates accompanying the protein are not high in oligosaccharides, since 
oligosaccharides are known to be responsible for diarrhea and flatulence when given to 
calves m quantity. It is believed by the inventor hereof that fear of 
oligosaccharides underlies suggestions to employ vegetable protein isolates for 
preparation of milk substitute. 

Brief Summary Paragraph Right (13) : 

Preferred relatively crude proteins for practice of this invention are soy flour and 
raoa bean flour. — ^ 

Brief Summary Paragraph Right (14) : 

Comtemplated for practice of this invention is employment of fullfat soy flour , milled 

co^tiif k"^ ^""^ ^^""^ °^ P^^t the protei n source. The oU 

content therein would become part of the conversion product, requiring then less 
extraneous fat for forming a milk substitute. ' 4 S tnen less 

Brief Summary Paragraph Right (16) : 

The SPS-ase, hydrolyzes SPS, which substance is a water soluble polysaccharide present 
rnrZ "Tti"" ^""^ ^^"^^^e as well, and it seems in o^S 

comparable vegetable source proteins. The SPS-ase preparations contain carbohydrase 
SctivitTL Tf'n^"^"^'? "°t^bly Pectinase, cellulase, and hemicell^lase 

^^^t3t^ ; °f ^PS is believed to require more than one carbohydrase 

activity. In addition, a significant proteinase activity is normally present in the 
SPS-ase preparations. For practice of this invention, the SPS-ase preparation is an 
all purpose enzyme, it alone can be employed for conversion of soy flSur into a 
proteinaceous substance suited for milk but supplementation may be desirable If the 
b^^n^'o^^-'^^^H^^^ vegetable protein contains a substantial starch content as does faba 
beans or field peas for example, starch liquefaction by alpha-amylase before after or 

^^^-^'^ desirable. Addition of some proteinase m^^ ^ 
sometimes be needed. ^ 

Brief Summary Paragraph Right (19) : 

In contradistinction to such a practice, the rationale of the present invention is to 
secure a' vegetable protein hydrolvsate which is at least largely waSr soluble balance 
dispersible or entirely water soluble at the original isoelectric point For practice 
of this invention interest is primarily in water solubility and dispersibilitv in the 
range of pH 4-5 rather than at the isoelectric point as such. Thus ^rea^menJ of thf 
crude^soy protein with the SPS-ase preparation is at pH 4.0-5.0, preferablj at about 

Brief Summary Paragraph Right (22) 

mn^ina°''^iin'»'^^ ""l^^ is produced by soaking soy beans in boiling water, wet 
milling, then extracting with hot water, followed by separation. The liquid phase from 
is croSSc^d'h^: V '''^ ""'^ to practice of this invention^ Jhe soy mnk 

sL^ltt liquefaction of milled soy beans or o f soy flour defatt^H or fullfat by 

eliminLff =nH/ ^ ?°'"°g^"^-^tion of th4 resulting mixture. The soaking step may be^ 
^iri^ ' i enzymes may be included. The optimal reaction parameteJI for 

estabSL^'br for each combination of enzyme and raw material used may be 

established by cut and try methods, including for example a scan of dosage levels for 
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the particular substrate and enzyme batch with of temperature and reaction time Th^ 
Sar"S"?.'''°^'? 25 degree. C. -50 .degree. C, preferably at the uppe? e^S of ^his 
su?ficie^tiv Vol JT °^ta.n the wanted product) that the temperature'^chosen be 
sutticiently low to avoid distruction of essential activities in the SPS-ase 

oSJttnpTemcerL''^' temperature should not exceed 50. degree. C, and somelhat lower 
operating temperature levels may be required. 

Brief Summary Paragraph Right (29) : 

Reference is now made to the attached drawing flowsheet showing the conversion of <,o^, 
|12H| into a milk substitute ingredient. A final formulation "IduLn oF^a^d ^ 
SPS ^se treated sovfr^^ before final drying or before pasteurization The 

Tn r emulsifier which spontaneously emulsify any fat added 

in liquid form or melted form. Use of pressure homogenizers are not neLJsLv A raSd 
Tlltl,^^ enough. For further understanding of thil invention, the ^onowS ' Examples 
^L? H^"^ It^''^^^ presented. The detailed characteristic^ of KRF 67 ?he SPS-ase 
employed m the examples are provided in S.N. 334,329. 

Brief summary Paragraph Center (l) : 

This invention relates to the preparation of milk substitutes, and in particular 

soyl^:;rand thr?i^f' proteinaceous material such Ls soy glg^r p^a f^n^a^ 
soy flour and the like into a protein and carbohydrate step-prod uct capable of 

lara^w''"^^ 'f'" '° ^° ^ "'^1'^ substitute. ?he SoSJfied'^proteJn is 

ItltlL ^"tirely water soluble at pH 4 . 5 . The polysaccharides presenrS Jhe 
Yu^^^f ^r^'''^ proteinaceous material are hydrolyzed with substantiarpJod^ction 
iade\^°reeftnre be^i^Jeftf be^S^el^^^^ step-products and .n^^^^^ 

Detailed Description Paragraph Right (3) : 

spr.y-drl.d „d used for ihe studies described "-tS f^n'oeC ^^^^^ ">= 

Detailed Description Paragraph Right (4) • 

analysis - "h^'L-^it^-a'^So'S i^ipT^-^SJrcStJS^erafSSrt^^eJ^rr.oT 

Detailed Description Paragraph Right (11) • 

means of 5 ml 6N HCl. SPS-ase (KRF-68) was added in the fono"„f^"s^ge: 

Detaile d Description Paragraph Table (3) : 

So:akagefabrik A/S) Mass of Reaction m ixSr^rllo Tilsl^lf'^^^JTo^'^ 
Temperature: 50. degree. C pH- 4 5 m u^^^^- m- suPstrate: 20 g 

0.5-6 hours Enzyme? S.S-.s/'l^^tlls ^l^l'^^^^^^^^^ tZ^'TtW 
Series B: E/S-ratio (w/w) : 1.0% ^^^^ - iSeries a. E/S-ratio (w/w) : 0-8,0% 

CLAIMS : 



crude^^geJ^blf pro?i?n' "^^'^'^ ''"^'^ "'^''^^^ so^beans^r^o^fl,^ comprises the 
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DOCUMENT- IDENTIFIER: US 4431629 A 

TITLE: Method of producing an egg white substitute material 



Abstract Paragraph Left (1) : 

Method of producing an egg white substitute material from soy protein. The method 
comprises extraction of a defatted soy bean material at a pH between about 6.0 and 
10.5, separation, subjection of the supernatant to one or more ultrafiltrations and 
proteolytic hydrolysis of the supernatant or some fraction thereof to a DH between 1 
and 8. The hydrolyzed soy material exhibits both a superior whipping or emulsifying 
ability and a good nutritional value, and it has no bitter taste. 

Brief Summary Paragraph Right (6) : 

The first aspect of the present invention provides a method for producing an egg white 
substitute material based on soy protein, which method comprises extracting a defatted 
soy bean material with an aqueous medium at a pH in the range of from about 6.0 to 
about 10.5, separating the solid material from the supernatant and thereafter 
subjecting the supernatant to one or more ultrafiltration steps. At a convenient point 
during the procedure proteolytic hydrolysis is carried out on the supernatant or a 
fraction thereof, whereby the protein is hydrolyzed proteolytically to a DH in the 
range of from 1 to 8, the proteolytic activity being inactivated after the proteolytic 
hydrolysis . 

Detailed Description Paragraph Right (1) : 

In all aspects of this invention the starting substance is a form of defatted soy 
material such as soy bean meal, flakes, flour, etc. the supernatant after the 
extraction normally contains the majority of the protein in the, defatted soybean 
material serving as the raw material. However, the defatted soy bean material may also 
serve as raw material if pretreated in such a manner that 50% of the protein present 
in the defatted soy bean material is extracted. 

Detailed Description Paragraph Right (13) : 

In a preferred embodiment of the method according to the invention, defatted soy bean 
material is extracted with neutral tap water, to which has been added a base to 
provide a pH of around 8.0. 

Detailed Description Paragraph Right (14) : 

In a preferred embodiment of the method according to the invention, the ratio between 
the weight of the aqueous medium used for the extraction and the weight of the 
defatted soy bean material, that is the extraction ratio, is selected in such a manner 
that ##EQU1## 

Detailed Description Paragraph Right (28) : 

As has already been pointed out the term " defatted soy material" is intended to 
include defatted soy bean flour, defatted soy bean flakes, white flakes, meal or 
similar soy bean based materials. 

Detailed Description Paragraph Right (40) : 

Soy protein isolate was produced from defatted white soy flour (Aarhus Oliefabrik A/S) 
according to the ultrafiltration process described by Hans Sejr Olsen in 
Lebensm. -Wiss . U. Technol . 11, 57-64 (1978). A series of enzymatic hydrolysates were 
prepared exactly as described in the already cited article in the ACS Symposium Series 
92 (page 127) . The series consisted of hydrolysates having DH of 0% (not enzyme 
treated, outside invention), DH of 1%, DH of 2%, DH of 3%, DH of 4%, and DH of 6% (the 
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■hydrolysates with 1% . Itoreq.DH. Itoreq. 6% being enzyme treated and in accordance with 
the present invention) . The whipping expansions are shown versus DH in FIG. 6 of the 
accompanying drawings for both acid precipitated (results transferred from the above 
cited ACS paper) and for ultraf iltrated protein, prepared as above. 

Detailed Description Paragraph Right (46) : 

Raw material: Defatted white soy flour (Aarhus Oliefabrik A/S) . 
Detailed Description Paragraph Right (48) : 

In Examples 2 to 4 all hydrolyses were performed with a proteolytic activity of 12 
Anson units/kg of protein. In Examples 2 and 4, 11.5 kg of defatted white soy flour 
was extracted at pH of 8 using 108.5 1 of water. 

Detailed Description Paragraph Right (49) : 

Also, in all of the following Examples only 150 ml of protein solution was used for 
the determination of the whipping expansion due to the incredibly high whipping 
expansion of the protein hydrolysates . 

Detailed Description Paragraph Right (50) : 

For the sake of comparison with the prior art methods, also results with proteins 
without hydrolysis and with acid precipitated proteins hydrolyzed to DH of 3% have 
been shown in the Tables in the following Examples, demonstrating the superior 
characteristics of the protein hydrolysate produced according to the invention. 

Detailed Description Paragraph Right (58) : 

In Examples 5 to 8 all hydrolysis were performed with a proteolytic activity of 18 
Anson units/kg of protein. In Examples 5 to 8, 50 kg of defatted soyflour was 
extracted at pH=8 using 500 1 of water. 

Detailed Description Paragraph Right (62) : 

In Table 8 the mass and volumes of phases obtained at the different operations are 
shown. 50 g of soy flour was extracted by use of 500 1 H.sub.2 0 at pH=8.0. 

Detailed Description Paragraph Table (7) : 

TABLE 7 Defatted white soy fl our Soy raw 

material (Aarhus Oliefabrik) Ultrafiltration 

module ROMICON-Hollow fibers (Alfa-Laval) Membrane area 4.8 m.sup.2 Membrane Type PM3 0 
Cut-off -value : 30.000 Enzyme Alcalase .RTM. 0.6 L 



CLAIMS : 

1. In a method for producing an egg white substitute by water extracting defatte d 
soybean material at a pH in the range of about 6-10.5, then subjecting the resulting 
extract to a hydrolyzing agent to effect proteolytic hydrolysis, with or without 
removal of the solid materials therefrom, and inactivating the hydrolyzing agent, the 
improvements which comprise : 

hydrolyzing said extract to a degree of hydrolysis in the range of from 1 to 8 
thereafter inactivating the hydrolyzing agent; and 

removing solid materials from the extract, if not previously done, to produce 
therefrom a supernatant; then 

subjecting the hydrolyzed supernatant to ultrafiltration, and thereafter recovering 
the egg white substitute from the retentate. 

4. A method according to claim 1, wherein the defatted soy bean material is extracted 
at a pH of around 8.0. 

5. A method according to claim 1, wherein the ratio between the extraction ratio 
weight of the aqueous medium used for the extraction to the weight of the defatted sov 
bean material is ##EQU4## ~ ^ 
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DOCUMENT- IDENTIFIER: US 4324805 A 

TITLE: Method of producing soy protein hydrolysate from fat -containing soy material, 
and soy protein hydrolysate 

Abstract Paragraph Left (1) : 

A method for producing soy protein hydrolysate involving water washing fat-containing 
soy material at a pH of 3.5-5.5 thereby partially def atting the soy material; then 
hydrolyzing the partially defatted soy material with a proteolytic enzyme in the 
presence of water and a base to a DH in the range of 1-20; and recovering the aqueous 
so y protein hydrolysate from soy derived oil and solids in the hydrolysis mixture. The 
oil is recovered from the wash water and from the hydrolysate mixture. 

Brief Summary Paragraph Right (1) : 

The Invention relates to a method for producing soy protein hydrolysate from 
fat-containing soy material, and to the soy protein hydrolysate . 

Brief Summary Paragraph Right (2) : 

Soy protein hydrolysate is a material of growing importance, for example, in the food 
industry. Thus, it can be used as one of the main constituents in brines for meat 
pumping in order to enrich the protein content thereof, as a constituent in soy milk 
in order to enrich the soy milk with protein, and as a protein enriching agent used as 
an additive for both acid and neutral soft drinks. 

Brief Summary Paragraph Right (3) : 

A method for production of soy protein hydrolysate from soy beans that had been 
defatted by extraction with organic solvents is known, being described, for example, 
in Fifth International Congress of Food Science & Technology, Abstract of paper 3B-14, 
"Enzymatic hydrolysis of soy protein. Processing developments and applications in low 
pH foods." However, the above referenced process for production of soy protein 
hydrolysate from defatted soy beans is not believed to be suited to fat-containing soy 
materials . 

Brief Summary Paragraph Right (4) : 

Herein and in the accompanying claims as well, the term "fat-containing soy material" 
is used generically to include full-fat and partially defatted soy flour, ground whole 
soy beans, crushed soy beans and similar soy materials. 

Brief Summary Paragraph Right (5) : 

Fat-containing soy material, especially full-fat soy flour, is available in huge 
amounts in industrially unsophisticated areas of the world. 

Brief Summary Paragraph Right (6) : 

For commercially feasible production of a refined soy protein hydrolysate product from 
fat-containing soy materials as a starting material, a concomitant recovery of the fat 
content is important. Usually the recovery of soy oil from soy beans is carried out by 
extraction with organic solvents, generally a hexane extraction. However, the solvent 
extraction process involves recovery of solvent by fractional distillation and 
distillation equipment requires a relatively high level of capital investment. 
Furthermore, the solvent process is not ideal from an environmental point of view, 
especially since solvents used for the extraction ordinarily are highly flammable. 
Moreover, the solvent extraction process is so elaborate as to be poorly suited to use 
at production sites in developing countries. 
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Brief Summary Paragraph Right (7) : 

Thus, a need exists for a method for treatment of a fat-containing soy material well 
suited for production sites of a primitive nature, a method which results in an 
organoleptically acceptable soy protein hydrolysate and considerable recovery of the 
soy oil and other valuable materials present in the full fat -soy flour . 

Brief Summary Paragraph Right (8) : 

The method for production of soy protein hydrolysate from fat -containing soy material 
according to the invention comprises hydrolyzing a partially defatted solid soy 
material, obtained by washing fat-containing soy material such as soy flour with an 
aqueous medium at an acid pH, the partially defatted soy material being treated with a 
proteolytic enzyme in the presence of water and a base to hydrolyze same to a DH in 
the range of from 1 to 2 0 and thereafter deactivating the enzyme, whereafter the 
aqueous hydrolysate is separated from the oil and solids. 

Brief Summary Paragraph Right (10) : 

Advantageously, the method of producing soy protein hydrolysate from fat -containing 
soy material according to the invention comprises washing the fat -containing soy 
material in an aqueous medium at a pH, preferably in the range of from 4.2 to 4.5 
(Operation I) . The wash water from Operation I is separated into an oil phase and a 
waste water phase (Operation II) , the washed, partially defatted solid soy material 
from Operation I being then introduced into a hydrolysis reaction vessel, to which 
water, a proteolytic enzyme, and base are added. In the hydrolysis reactor, the 
partially defatted soy material from Operation I is hydrolyzed at a relatively 
constant pH to a degree of hydrolysis (DH) in the range of from 1 to 20 (Operation 
III) , whereafter the proteolytic activity is inactivated by acid addition to a pH of 
4.0 or less. The slurry from the hydrolysis of Operation III is separated into an oil 
phase, an aqueous hydrolysate phase and a sludge phase (Operation IV) . The sludge 
phase from Operation IV is collected as Product A, the oil phases from Operations II 
and IV are combined as Product B and the aqueous soy protein hydrolysate phase from 
Operation IV is collected as Product C. 

Brief Summary Paragraph Right (11) : 

The invention also relates to the soy protein hydrolysates produced by the method of 
the invention. 

Brief Summary Paragraph Right (12) : 

The present invention provides a method well suited for production sites of a 
primitive nature capable of recovering a good yield of valuable soy protein 
hydrolysate without bitterness, without soy flavor and without any disadvantageous 
properties originating from the soy fat, the Product C, around 60% of the oil content 
in the initial fat-containing soy material as a separate oil phase. Product B, and a 
precipitate or sludge from the hydrolysis, which can be used either as a high grade 
fodder or for the starting material in a renewed hydrolysis step. Product A. 

Brief Summary Paragraph Right (13) : 

Surprisingly, it has been found that the soy protein hydrolysate of the invention can 
be fully acceptable from an organoleptic point of view and also that the oil phase 
does not turn rancid during the recovery thereof. 

Detailed Description Paragraph Right (1) : 

Referring now to FIG. 1, a fat-containing soy material 25, which should of course be 
obtained from the soy plant without formation of off-flavors e.g., soy flour by 
crushing soy beans, is washed (extracted) with water 35 in washer 30 (Operation I). 
Sufficient acid 45 is introduced initially into washer 30 until the pH in the wet soy 
material is in the range of from 4 to 4.5. By pH turns out to be essentially constant, 
even if large amounts of water are later added. The soy material is washed until it 
has a bland taste, and until all soluble materials (at pH 4 to 4.5) are removed. A 
stepwise washing operation in which each wash step includes separation of the liquid 
and the solid phases may be used. The washing operation may be countercurrent , or with 
fresh or recycled wash water in each wash step. At least four wash steps are 
preferred. 

Detailed Description Paragraph Right (2) : 

If a liquid/solid ratio of 10:1 is used in each wash step, the separation from 
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Operation I can be carried out by means of decanter centrifuges or other types of 
separators. Suitable types of equipment that may be used are, for example, basket 
centrifuges, continuous or batchoperating countercurrent extractors or 

press -equipment. From the washing step of Operation I, a partially defatted and washed 
soy material 11 is removed. Furthermore, the total amount of wash liquid 12 is 
recovered and in separator 40 (Operation II) , this liquid is separated into an oil 
phase 13 and an oil free wash water phase 14, which may be regarded as waste water. 

Detailed Description Paragraph Right (3) : 

The partially defatted and washed soy material 11 is transferred to a hydrolysis 
reaction tank 50 equipped with a stirrer, thermometer and pH-electrodes connected to a 
titrator, wherein hydrolysis (Operation III) takes place. Water 55 is added to the soy 
material 11 until the protein concentration in the reaction mixture is in the range of 
from 6 to 10% (N. times . 6 . 25) . Base 75, e.g., NaOH is added. The temperature of the 
reaction mixture is adjusted to 50 . degree . -55 . degree . C. and the proteinase 65, 
preferably "ALCALASE" is added. If the hydrolysate is intended for nutritional' 
purposes, a food grade preparation of the proteolytic enzyme is used in amounts 
sufficient to carry out hydrolysis in around two hours . 

Detailed Description Paragraph Right (6) : 

The finished hydrolysate 15 is then passed to separator 60 wherein it is separated 
(Operation IV) into an oil phase 17, a soy protein hydrolysate 16 and a sludge phase 
18, the last containing insoluble protein, polysaccharides and residual amounts of 
oil. Preferably, a three-phase-centrifuge is used for separator 60, but the 
combination of a solids ejecting centrifuge followed by a liquid separator is also 
usable . 



Detailed Description Paragraph Right (10) : 

The oil-free aqueous phases 16 and 22 from separators 60, 80 of Operations IV and VI 
are combined to become the raw soy protein hydrolysate of product 300. Product 300 
then may be carbon treated, concentrated and dried, as described in, for example U S 
Pat. No. 4,100,024. ^ ' ' 

Detailed Description Paragraph Right (12) : 

600 g of full-fat soy flour 25 (Nutridan TF-IOO-L from Dansk Soyakagef abrik A/S) 
having the following composition: 

Detailed Description Paragraph Right (13) : 

To 666.5 g of the partially defatted soy flour solids taken off the centrifuge the pH 
value of which was 4.35, was added 3 9.6 ml of 4 N NaOH to reach pH 8.0, and 12 82 g of 
water 55 to dilute the suspension to approximately 8% protein (N. times . 6 . 25) . The 
mixture was heated to 50. degree. C. in a water bath. Then 3.2 0 g of "ALCALASE" 0.6 
(0.65 Anson units per gram) was diluted to 50 ml with water and added to the 
suspension containing the partially defatted soy flour . Thereby an enzyme activity of 
13.1 Anson units per kg protein was obtained. 

Detailed Description Paragraph Right (15) : 

The hydrolysis mixture was then centrifuged (Operation IV) in a laboratory centrifuge 
(Beckmann model J-6B) at 3000 x g for 15 minutes, and 1500 g of a centrifugate 
containing both oil and protein hydrolysate, and 554 g of sludge was collected The 
sludge phase 18 was washed with 1500 g of water and centrifuged as above to yield 1500 
g of centrifugates and 500 g of sludge being Product A. The results obtained after 
performance of the above described Operations III, IV and V are shown in Table 3. 

Detailed Description Paragraph Right (16) : 

After skimming the oil phases therefrom, the two centrifugates from Operations IV and 
VI were combined and adjusted to pH=5 by 4 N NaOH (amount not determined) , then 
activated carbon (BGN from Lurgi Apparate-Technik) was added in an amount of 0.2% of 
the total volume of hydrolysate. After stirring for 30 minutes at 50. degree C the 
activated carbon was removed by filtration through a glass fibre filter (Watman glass 
fibre GF/F) which had previously been washed with 5 liters of deionized water in 
order to remove off-flavors from the filter. The filtrate was adjusted to pH=6.5 and 
diluted to 4% protein (N. times . 6 . 25) before evaluation by means of a trained taste 
panel consisting of 14 persons. This product hydrolysate was compared with a sample 
produced from defatted flakes, as described in e.g.. Fifth International Congress of 
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Food Science & Technology, Abstracts of paper, 3B-14, "Enzymatic hydrolysis of soy 
protein. Processing development and applications low pH foods" A 

^^''^'^ ^^a^t answers and seven wrong answers, 
T?ade Sirk f ^ ^^^^^ difference could not be demonstrated. (The word "Watman" is a 

Detailed Description Paragraph Right (17) : 

^° ''g (Nutridan TF-100 L from Dansk Soyakagef abrik A/S) having 

the composition indicated in Example 1 was stepwise washed at pH=4.2 using 4. times 180 
liters of water of 15-20. degree. C. (Operation I), acid being introduced into thl 
fo^^L^H^L^^^^^^^J^- f^""^ ""^^^ f includes stirring of the solid phase and water 

-^^^ ^ decanter centrifuge (Alfa-Laval NX 310-B) . The sludge 

content in the centrifugate (determined after centrifugation of 10 ml in a graduated 
tube) was 2-4%. Therefore, the centrifugate was re-centrifuged in a solids Ijectinq 
^^H^^^T- ^f^?''^ 7-35-076). The results are shown in Table 4. T^e centrifuge 

indicated in Table 4 was the centrifugate from the Westfalia centrifuge and the sludqe 
was the combined (total) sludge from the decanter and the solids ejecting centrifuge 
(Operation I) . The total combined 630 liters of centrifugate were separa?ed Kto 2 I 

of tLl l.o''2oT2""V.^' P^^^^ ^^'^^ - westfalia ce^^^Jfuge 

a T^^de Jjark r obtained are shown in Table 5. (The word "Westfalia" is 

Detailed Description Paragraph Right (19) : 

To 41 kg of the partially defatted soy flour was added 46 kg of water to dilute the 
sludge to about 6.75% protein. 685 ml of 4.8 N NaOH was added to adjust the pH to 8 0 

Tit TT'-LT,LllTt\^Ta '° ":^^9f-- - a tank with i heat?ng''ma^tle:°- 

and Lh;^ ?i fJ:^ (0.65 Anson units/g) was diluted to 5 liters with cold water 

and added to the suspension. During the hydrolysis, pH was kept constant at 8 0 by 
addition of 4.8 N NaOH using the pH-STAT-technique . A DH of 10% was reached after 133 
minutes when 843 ml of 4 . 8 N NaOH had been consumed. Immediately ^heJeJfter 1887 g 
DL-malic acid was added to give a pH of 4 . 0 . The suspension was stirred for' 3^ minutes 
in the heated tank to inactivate the enzyme (Operation III) . minutes 

Detailed Description Paragraph Right (21) : 

""^f "^^^ ^° ^^^^""^ °^ ^^'^^^ (Operation V) and separated into 73 
liters of sludge Product A and 45 liters of wash liquid which in turn was separated 

'h'h''^" of oil-free aqueous phase and 66 g of oil (Operation ?ir ResS?ts 
obtained during the recovery of soy protein hydrolvsate are shown in Table ? 

Detailed Description Paragraph Left (l) : 

was stepwise washed at pH 4.2. Each step includes a stirring of the solid phase and 
water for 30 minutes followed by a centrifugation at 3000. times. g for 2 0 minutes ?n a 
laboratory centrifuge (Beckmann model J-6B) . Results obtained from tMs muJtJ-JLp 

prSe?^ %°ll^l%'?srT.T.n^ ft '^^'^ ^^^^ composItSn of 

procein ijm . times . 6 . 25) , fat and total dry matter of the partially defatted snv fin„T- 

and the combined centrifugates from the four steps. Based on these results thl mass 
^he^eord^-BeS^an^-r '^''^ " ^^^^ ^ -ade^Mark? as^is 

Detailed Description Para graph Table (1) • 
TABLE 1 

CENTRIFUGATE ^JOLID PHASE RELATED TO O PERATION I Combined or 1. step 2. step 3. 
^^^^^^^^^^^^^^^^^ 

.\°°rL^r^r;sLT(r"-"^-4i--o^ia^*'(%r ^^n- r - --^ 



Detailed Description P aragraph Table (2) • 
TABLE 2 — ' 

QPFPaTT mvr t p^v^- ■ ii ^T^TT^ BALANCE AND YIELDS RELATED TO 

OPERATION I Partxally Full-fat soy Combined centri- defatted soy flour fugate flour 
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Total mass (g) 600 20460 1009.7 Mass of dry- 
matter (g) 570.1 159.6 410.9 Yield (%) 100 28.0 72.1 Mass of pro- tein (g) 259.1 20.5 
241.3 Yield (%) 100 7.9 93.1 Mass of fat (g) 123 40.9 82.8 Yield (%) 100 33.3 67.3 



Detailed Description Paragraph Table (3) : 

TABLE 3 RESULTS OBTAINED AFTER PERFORMANCE OF 

OPERATIONS III AND IV Yield of fat % Yield of Based protein on par- % tially Based on 
def at - partially ted defatted flour/ flour/ based Mass of based on on full- Process 
step fraction, % Pro- full-fat fat and fraction g tein flour % Fat flour 

Operation III. Partially defatted soy 666.5 

23.9 100/93.1 8.2 100/67.3 flour After hydrolysis 2117.8 7.5 100/93.1 2.6 100/67.3 
Operation IV. Centrifu- gate 17 + 1500 4.3 40.6/37.8 1.2 32.7/ 16 22.2 Sludge 18 554 
not analysed not analysed Operation V Centrifugate 1500 not Analyzed Not Analyzed 21 + 
22 Product A 500 14.3 44.9/41.8 7.3 66.8/45.0 



Detailed Description Paragraph Table (4) : 

TABLE 4 

CENTRIFUGATE AND SOLID PHASE RELATED TO OPERATION I Combined or 1. step 2. step 3. 
step 4 . step final 

Full-fat 

soy flour (kg) 20.0 -- -- -- -- 6N HCl (kg) 1.3 Water (kg) 180.0 180 180 

180 720 Centrifugate: Mass (kg) 155 160 160 155 630 Protein (% N .times. 6.25) 0.38 
0.13 0.13 0.13 0.25 Dry matter (%) 3.30 0.43 0.50 0.21 0.96 Fat (%) 1.23 0.16 not 
determ. 0.20 0.50 Solid phase: Mass (kg) 59.3 57.4 51.8 51.5 51.5 Protein (% N .times. 
6.25) 16.44 16.0 15.06 14.19 14.19 Dry matter (%) 27.51 27.7 22.95 21.77 21.77 Fat (%) 
4.12 not determ. not determ. 1.80 1.80 



Detailed Description Paragraph Table (7) : 

TABLE 7 

RESULTS OBTAINED AFTER PERFORMANCE OF OPERATIONS III, IV, V, AND VI Yield of protein % 
Yield of fat based on Based on partially based on partially Based on Operation and 
Mass of frac- defatted full-fat defatted full-fat fraction tion kg % protein flour 
flour % fat flour flour 

Operation 

III 11 41 14.19 100 84.6 1.80 100 22.4 15 95.5 6.56 -- -- (1.67) -- Operation IV 17 

0. 084 2.63 0.04 0.03 60.4 6.9 1.5 16 34 4.38 25.6 21.7 -- -- -- 18 50 7.63 65.6 55.5 

not ana- lyzed -- -- Operation V 10 A 73 2.75 34.5 29.2 not ana- -- -- lyzed 11 45 

1.88 14.5 12.3 not ana- -- -- lyzed Operation VI 21 0.066 2.53 0.03 0.02 61.5 5.5 1.2 

22 43 1.81 13.4 11.3 -- -- -- 

( ) means 

that the figure is unrealistic. 

Detailed Description Paragraph Table (8) : 

TABLE 8 COMPOSITION AND YIELDS OF PRODUCT A, B 

AND C BASED ON FULL -FAT SOY FLOUR Component ABC 

Protein % 2.75 1.5 2.99 Yield % 29.2 0.5 33.0 

Dry matter 10.3 65 4.5 Yield % (84.2) 10 22.9 Oil % not determ. 60 -- Yield % not 

determ. 43.4 -- {) means that the figure is 

unrealistic . 

CLAIMS : 

1. An organic solvent free method for producing soy protein hydrolysate from soy 
material containing recoverable amounts of oil which comprises: 

water washing such a soy material at a pH of 3.5-5.5 thereby partially defatting the 
soy material and extracting water soluble substances therefrom; then 

hydrolyzing the partially defatted soy material at pH 6-12 with effective amounts of a 
proteolytic enzyme in water to a DH in the range of 1-20; and, thereafter, 

separating the aqueous soy protein hydrolysate from soy derived oil and solids in the 
hydrolysis mixture. 
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4. The method of claim 1 wherein oil released from the soy material into the wash 
water is separated out therefrom, and oil released from the partiall y defatted soy 
material into the hydrolysate mixture is separated out therefrom, the wash water oil 
and the hydrolysate oil both being recovered. 

9. A method for production of soy protein hydrolysate and oil from soya material 
containing recoverable amounts of oil which comprises: 

water washing such a soy material at pH 3.5-5.5, thereby partially defatting the soy 
material; and extracting water soluble substances therefrom; then 

separating the wash water into an oil phase and an aqueous phase; 

hydrolyzing the partially defatted soy material at pH 6-12 with effective amounts of a 
proteolytic enzyme in water to a DH of 1-20; thereafter deactivating the proteolytic 
enzyme; and then 

separating the hydrolysis mixture into a sludge phase, an aqueous phase and an oil 
phase, 

the oil phases from the hydrolysis mixture and from the wash water being the oil 
product, and the aqueous phase from the hydrolysis mixture being the soy protein 
hydrolysate product. ^ 

10. The method of claim 9 wherein the sludge phase is water washed and wherein the 
washings therefrom are separated into oil phase and aqueous phase for recovery of 
additional oil and protein hydrolysate product therefrom. 



6 of 6 



5/30/02 3:11 PM 



